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DESCRIPTION AND PERFORMANCE DATA

GENERAL

The Ampex Model VR1000B Videotape* Recorder/Reprodficer, a precision system for
gtoring standard EIA and FCC signals on two inch wide maghnetic tape, is capable of re-
cording the complete video and audio signal, and two additional tracks are provided, one
for tape speed control and the other for cueing information. These signals can be re-
produced immediately after recording with no need or processing.

Provisions are made within the system for complete erasure of 21l signals or gortions
thereof, and, if desired, individual erasure of audioc and cueing signals. Cueing and
tone gignals also can be recorded on the tape durihg the reproduction process. A tape
{imer, calibrated in hours, minutes and seconds, affords a means for determining pro-
gram and recording duxation.

To permit accurte splicing, field pulses are generated by the equipment and recorded
onto the tdpe in the record mode.

The dubbing feature allows complete or partial copying of a mastey tape. Because the
dubbing is done on an rf to rf basis, with no modulation and demodulatiop involved, all
copies of the master tape are the same guality with no degradation. All guplicates are
first copies of the masters. The number of copies that can be made is limited only by
master tape life.

Because no processing is necessary after recording, this versatile equipment provides
the television broadcaster with a fast, easy and economical method of handlmg program
material from a variety of gourdes.

A1} components of the system are contained in 2 console gand two racks with the racks
combined in one cabinet. In addition, monitoring equipment is furnished in one of tweo
options, a monitor rack, or an over-console monitor mount which can pe mounted above
the console.

COMPONENTS OF THE MONOCHROME SYSTEM

(See applicable Ampex Videocolor Supplements for details of the color equipment.)

* Trade Mark Ampex Corporation

(B57020 T DPD-1

¥
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Ampex Catalog
Component Quantity Location Number
Console Assembly 1 57023-01
Right Control Panel 1 Console Assembly 13256-01
Right Hand Meter Panel 1 Console Assembly 14828-03
Left Hand Meter Panel 1 Console Assembly 14782-03
System Control Unit 1 Console Asgsembly 51470-01
Record Driver 1 Console Assembly 50532-01
Tape Transport Assembly 1 Console Asgsembly 50533-01
Left Control Panel 1 Console Assembly 50640-01
Video Erase and Cueing Unit 1 Console Assembly 50738-01
One Amp Power Supply 250 Volt 2 Console Assembly 50800-01
24 Volt Power Supply 1 Console Assembly 50933-01
Tape Guide Servo Assembly 1 Console Assembly 50993-01
Head Channel Assembly 1 Console Assembly 50531-01
Head Channel Unit 1 Console Assembly 50537-01
Cables and Connectors

Record Drive Cable Assembly 1 Console Assembly 50770-05
Record Drive Cable Assembly 1 Console Assembly 50770-06
Record Drive Cable Assembly 1 Console Assembly 50770-07
Record Drive Cable Assembly 1 Console Assembly 50770-08
Connector, Male 3 contact 1 Console Assembly 145-009

2 Rack Assembly 1 57021-01
Modulator, Monochrome 1 Rack 1 13253-01
Processor 1 Rack 1 51450-01
Demodulator, Monochrome 1 Rack 1 13271-01
Channel Switcher 1 Rack 1 50804~-01
Guide Position Sensor 1 Rack 2 13259-01
sapstan Signal Generator 1 Rack 2 13258-01
Motor Power Amplifier 2 Rack 2 50750-01
One Amp Power Supply 2 Rack 2 50800-01
Dyum Servo Control 1 Rack 2 50805-01
Power Control Panel 1 Rack 2 51296-01
DPD-2 IB&7020
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Component

Video Cable Assembly
Power Cable Assembly
Ac Harness Assembly

Control Cable Assembly to
Control Cable Assembly to
Control & Audio Cable Assembly

Monitor Rack Assembly
Power Switch Panel
Switching Panel

Test Equipment Picture Monitor,

Conrac CM17AR

Test Equipment Oscilloscope,

Tektronix Type 525
Speaker
Audio Monitor Ampilifier
Assembly

Connector, Play I, 3 contact
Connector, Play M, 3 contact
Connector, Play M, 1 contact

Qua.ntity

Description and

Performance Data fi'@@

Location

Cables and Connectors

R e e

o

|

I

Rack 1 to Console (furnished) 50522-04%

Rack 2 to Console (furnished)

Rack 2 to Rack 1
B2k 2to Rack 1
Rack 2

Rack 2 to Console (furnished)

Monitor Rack Assembly
Monitor Rack Assembly
Monitor Rack Assembly

Monitor Rack Assembly

Monitor Rack Assembly
Monitor Rack Assembly

Cables and Connectors

1
5
14
1

Connector, Recep F, 3 contact

Connector, Adaptor, Reducint 14

Over-Console Monitor Mount 1

Switching Panel Assembly 1

Speaker Monitor 1

Audio Monitor Amplifier 1
Assembly

Test Equipment Picture 1
Monitor, Conrac CM17AR

Test BEquipment, Tektronix 1

Type 525

Monitor Rack Assembly
Monitor Rack Assembly
Monitor Rack Assembly
Monitor Rack Assembly
Monitor Rack Assembly

Over-Console Monitor
Mount
Over-Console Monitor
Mount
Over-Console Monitor
Mount
Over-Console Monitor
Mount
Over-Console Monitor

51194-04*
50502-01
20504-01
50519-01
51144-04*

29105-01
51050-02
51146-01
045-001
545-002

51397-01
51398-01

144-003
145-009
145-058
146-086
169-008

591256-01
51146-01

201397-01

51398-01

545-001

545-002

*Dash numbers -01, -02, -03 and ~05 indicate cable lengths and can be obtained on special

order.

IB57020
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Ampex Catalog ‘

Component Location Numberyr g

Quantity

Cables and Connectors

Cable Assembly-Video Source 1 Over-Console Monitor 51477-04* {furnish

Mount
Cable Assembly-Video Source 1 Over-Console Monitor 51477-05 {furnishe
Mount
Cable Assembly-Video Source 1 Over-Console Monitor 51147-04
Mount
Bridge Harness Assembly 1 Over-Console Monitor 51478-01
‘ Mount
Cable Assembly-Audio Source 1 Over-Console Monitor 51486-01
Mount _
Speaker Cable 1 Over-Console Monitor 51489-D1
Mount
Connector, Receptacle, F. 1 Over-Console Monitor 145-086
3 coptact Mount
Connector, Receptacle, F. 1 Over-Console Monitor 146-067
1 contact Mount
Connector, Adapter 1 Over-Console Monitor 169-005
Mount
Connector, Adapter, Hood 1 Over-Console Monitor 169-010
Mount
Tape Trausport Assembly 1 Console Assembly 50633-01
Video Head Assembly 1 Tape Transport Assembly 50010-0%
Audio Head Assembly 1 Tape Transport Assembly 51170-01
Supply Idler and Erase 1 Tape Transport Assembly 50530-01
Head Assembly
Tape Timer Assembly 1 Tape Transport Assembly 58102-01
Auto Compensation Asgsembly 1 Tape Transport Assembly 506870-01
Cables and Connectors
Control Track Cable Assembly 1 Tape Transport Assembly 50201-02
Harness Tape Transport 1 Tape Transport Assembly 51269-01
Andio and Cueing Cable Assembly 1 Tape Transport Asgsembly 51282-01

* Dash numbers -01, -02, and -03 indicate cable lengths and can be obtained on special

order.

DPD-4
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Component Quantity
Conasole Cooling Blower 1
flead Fan Power Assembly 1
Vacuum Pump Assembly 1

ACCESSORY EQUIPMENT FURNISHED

Touch Up Paint

Ermpty Tape Reel
Instruction Book

Video Head Reference Tape
Dial Indicator Assembly
Hand Type Demagnetizer
Zero- two pound scale
Zero- four pound scale

Zero~ ten pound seale

Oil (for tape guide motor)

2

-

ACCESSORY EQUIPM ENT AVAILABLE

Degcriptiop and 71
Performance Data JH()(

Ampex Catalog

Location

Number

Console Assembly
Consble Assembly
Console Assembly

Ampex Model No.,

$1506-01*
13792-02
50005-01

087-012 and -
087-022

50260-01
[B57020
50262-01
50420-01
704
650-103
650-104

650-105

51513

Sprecial Cabling -~ As ordered to allow other than normal location of rackB and console
{ see cable listings for special orders).

AMPEX Video Tape —— Magnetic tape specially manufactured to Ampex standards for the
Videotape Recorder.
Video Tape Splicer —- Ampex Catalog Number 50300.

Monitor Amplifier/Loudspeaker —-- Ampex Model No.

Video Head Assembly -~ (Two spares recommended) Ampex Part No. 50010-01

Ampex Reference Tape -- Ampex Catalog No. 50262-02

*50 cycle version is catalog number 51506-02

B57020
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PERFORMANCE DATA

PHYSICAL CEARACTERISTICS

Dimensions
1. The Monochrome System is comprised of one console and two racks plus monitoring
facilities housed in standard third rack or over console horizontal monitor rack,

RACKS —~ E. 1. A. Standard, over-all height 84 inches, vertical rack mounting
space 77 inches, base helght 4 inches, complete with front and rear doors giv-
mng immediate access to all components of rack assemblies. Rack doors are
readily removable,

e

b. CONSOLE -- 34-3/4 inches deep, 55 inches wide, and 42 inches high, with 6 doors
providing clear access to all four sides. Hinged steel frames bear racked assem-
blies giving immediate access to all components. Mounted on heavy casters, per-
mitting easy roll-out during operation.

¢ MONITORING RACK -- Either E.I.A. Standard Rack (as above} or over console
rack attached to console by means of four supports. Dimensions: 29 inches deep,
58 inches wide and 20-1/2 inches high, located at eye level 15 inches above tape
transport. Total available rack space 1s 52-1/2 inches.

2  The Color System is comprised of the basic monochrome system plus one additionAl
rack of electronic components housed in the standard E.1.A. rack (as above).

Weight

1 The Monochrome System total weight is approximately 1860 pounds. Console: Approxi-
mately 780 pounds. Racks: Approximately 1080 pounds.

2. The Color System total weight is approximately 2250 pounds. Console;: Approximately
780 pounds. Racks: Approximately 1470 pounds.

3. Installation floor-joading requirements: 180 pounds per square feet minimum.,
Ventilation
1. The Console is equipped with integral forced air, filtered, cooling. The air tempera-

fure rise at any point within the console does not exceed 10° ¥ above room ambienf
temperature.

DPD-6 B57020
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2. The Racks are provided with louvres for convection cooling in normal room ambient
ternperatures less than 80°F. Under higher ambient temperature conditions, auxi-
liary cooling equipment is recommended.

Acoustic Noise

1 Does not exceed 60 db above threshold, measured on Curve A of A.S, A. Standard
Noise Level Meter at distances 3 feet from nearest point on the console.

Temperature and Humidity .

Meets specifications in spaces of ambient temperature range 40° to 100°F., relative
bumidity range 30% to 90%.

Interconnections

All internal connections between component chassis are by means of plug connectors.
Interconnections between racks and console are made by plug connectors and barrier
strip firtings.

POWER REQUIREMENTS
Monochrome System: 117-0-117 volts, 60 cycle single phase, three wire, 4 kva maxi-

mum . Voltage tolerance, each leg, 105-125. Load distribution: less than 25 amperes
per leg.

Color System: 117-0-117 volis, 60 cycle single phase, three wire, 5 kva maximum.
Voltage tolerance, each leg, 105-125. Load distribution: less than 30 amperes per leg.

GENERAL SPECIFICATIONS

Recording Medium: Magnetic tape, 2 inches wide, '""Mylar' base of 0. 001~inch thick,
in accordance with standard proposed by S.M.P.T.E. to A,S.A., American Standard
{proposed VTR 16.2-393).

Tape Speed: 15 inches-per-second in normal record or reproduce mode.

Recording Time: Up to 96 minutes on a 14 inch reel of tape.

[B57020 DPD-7
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Reprodince Timing: Synchrencus with system timing reference.

Rewind Time: Approximately 4-1/2 minutes for a 7200 ft reel (96 minute reel). Rewind
speed averages 300 inches per second, a 20:1 ratio.

Starting Time: Adjustable from 8 seconds to minimum 2 seconds for stabilized operation.

Stopping Time: Leas thau 3 inthes of tape from record or reproduce mode.

Shutsling Speed. Manipulation of fast-forward and rewind pushbuttons allows speeds from 0
1o 300 inches per fecond.

Tape Handling:
1. Tape stops agtomatically without spilling in case of power failure or tape slack.
2. Automatic cut-off switch halts tape motion at end of reel.

3. All tape trapsport controls are interlocked against simultaneous engagement of con-
flicting functions.

4. Supply apnd take-up turntiable brakes are automatically disengaged during threading or
splicing operations, permitting easy "'pull-out" of tape.

&, Tactory specified tape tensions far below elastic limits of tape.

interchangeability: Tapes are completely interchangeable among heads and machines pro-
vided tape recordings are made in accordance with presently proposed S.M.P.T.E, Rec~
ommended Engineering Practice, relating to carrier frequency, clamping and deviation {n
the recorder’'s FM sysiem.

Video Head Life: Guaranteed minimum life of 100 hours with normal routine maintenance.
Ampex video hegd assembly replacement policy provides for rapid service on an exchange
Lasis.

Tape Timer: The tape-passage indicator can be reset and is calibrated in #iours, minutes
and secouds. Directly driven by tape motion in all modes of operation. Timing accur-
acy is better than 4 0.14% in all modes of operation, providing accuracy of better than

i B seconds per nour {length) of tape, regardless of cycling through normal fast-forward
and rewind operations.,

DPD-3 | 1B57020
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Tape Speed-Overxride: The normal 15 inches per second tape speed in PLAY mode is
variable by + 15% for precise sound synchronization of two Videotape recorders.

Tape Life: Magnetic tape carries its manufacturer's guaranfee only. The performance
of the equipment is such that all applicable requirements of this specification are met
for at Jeast 100 passages of commercially acceptable tape.

Color Frequency Standard: The color system includes a precision color sub-carrier
gensrator.

System_Timing Reference: Switchable selection of four system references, choice clear-~
ly indicated by means of colored tally lights.

1. B0-cycie line, internal coonection {raonoclirome use only).
2. Internal composite vider and sync.
3. External sigual, 0.5 to 2.0 volt peak-to-peak.

4. Color frequency standard, color composite video and sync or color sync only. 0.5
to 1.4 volt peak-to-peak, composite video and sync.

Signa) (S} Track Standard: All recorded signal track specifications, with respect to
positioning, spacing and widths, are in accordance with Standards currently proposed
by S, M. P.T.E. to A,S.A.

Fuil Width Erase: 100 kilocycle erase frequency, synchronized with audio erase and bias
frequency, degausses full tape width. Recorded signal attenuation 50 db below peak video
signatl.

remotely. PLAY, STOP, FAST-FORWARD, REWIND, RECORD, AUDIO ONLY, AUDIO
NORMAL, CUE ONLY, CUE NORMAL, VIDEO LEVEL, SYNC LEVEL, and " Set-Up'.
Remote connections and required control circuit and tally light voltage source ({24 volt
de) are provided on barrier strip terminals at the back of the racks.

VIDEGC CHANNEL

Input Signal

1. Composite video signal in accordance with E, I, A, Standard No., TR-135 and F.C.C,.
Technical Standards Sec. 3.682, Subgection (a2}, Transmission Standards, and Sec.
3,699, Figures 5, 6 & 7.

iB57020 DPD-9
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Video input adjustable for levels from 0.5 to 1.4 volts peak-to-peak for composite
signal

Black is negative.

Inpu! is terminated in 75 ohms %« 1% unbalanced,

Qutput Signals

1.

[V}

¢

Program line output impedance 75 ohms adjustable to 1% or better, unbalanced. Mono-
chrome Jevel adjustable from 0.5 to 1,4 volts peak-to-peak. Color level adjustable
from 0.5 to 1.0 voits peak-to-peak.

Monitor line output same as program line output.

Composite monochrome or color signal in accordance with E,I. A, and ¥.C,C. stand-
ards {VIDEO CHANNEL, Input Signal above ).

Utility composite sync output, impedance 75 ohms + 5% unbalanced at a nominal level
of A volts peak-to-peak.

Rf Output: Tape reproduce signal before demodulation (rf signal after limiting) for
use in rf-to-rf dubbing cperation to another machine. Impedance 75 ohms + 5% unbal-
anced at a nominal level of 1 volt peak-to-peak.

_Performance

1.

™~

Monochrome Frequency Response: uniform within + 2 db from 20 cycles to 3.6 mega-
cycles and down no more than 4 db at 4. 2 mc, with relation to the 100 kilocycle level,
measuring sine wave bursts keyed by sync. The horizontal or vertical tilt as measured
with a standard window signal is less than 2%. Maintains full specified bandwidth per-
formance at specified signal-to-noise ratio. (See below.) Typical day-to-day resolu-
tion performance exceeds 350 lines.

Color Frequency Response: = 1.5 db from 20 cycles to 4.1 megacycles. Full Band-
width chrominance channel, 1.5 megacycles within # 1.5 db. Luminance channel = 1.5
db from 20 cucles to 3 megacycies.

Transient Response: Less than 0.2 microgecond rise time {10% to 90% points ) mea-

sured with a 15 kiloeycle sguare wave having a rise time of no less than 0.902 micro-
second. Overshoot is less than 7%.

DPD-)0 B57020
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Monochrome Differential Gain: uo more than 10% ai peak white or black levels,

4t normal video signal Jevels, and with input duty cyele of either 10% or 90%; no
wore than 10% in tntermediate range. Measurement by I, R, E, Standard stop sig-
nal method,

Color Differential Gain: less than 5%, measured as above.

Horizontal Stability: well within F.C.C, Standards of Good Engineering Practice,
e, A, 3.687a (8),

Vertical Line Displacemenis: horizontal displacements of vertical picture elements
do not exceed 0 05 microsecond.

Signal-to-Noige Ratio: better than 36 db, peak-to-peak video to rms wideband naise,
on an interchanged tape basis. {Noise measurement includes unweighted noise com-
ponenis from 300 ke to more than 4.2 mce. ) Typical day-to-day performance as high
as 40 db can be realized. Operation of adjacent recorders produces no visible inter-
ference in the reprnduced picture

PROGRAM AUDIO CHAMNEL

mput Signat {Selectable )

1.

[av4

300 000 ohm balanced bridge for 500/600 ohm Jine at -10 dbm minimum level; or

140, 000 ohm unbalanced bridge for 500/600 chm line at -13 dbm minimum level;
or

1580 to 2560 ohms nominal microphone input, {transformer can be strapped for 30-
50 ohms nominal ). Input level as low as 150 microvolis will produce recommended
record level,

1. 500 chm balanced or unbalanced, +8 vu level. +4 vu can also be obtained by strap-
pmg. Trausformer cutput is center-tapped.

2. Unbalanced high impedance monitor output at 1 volt rms to feed input of unbalanced
woaltoring amplifier.

3. The vu design is in accordance with A, S, A, Standards.

1B57020 DPD-11
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Performance

Frequency Response: + 2 db, 50 to 10, 000 cycles/second.

Signal-to-Noise Ratio: 50 db measured overall with reference to a recorded level
corresponding to 3% total rms distortion at 400 cycles per second.

Flutter and Wow: less than 0.15% rms measuring all components from 0 to 200 cycles
per second.

Distortion: 1% total rms at 400 cycles measured at normal operating level, (normal
operating level is 6 db below 3% rms distortion level, or peak recording level).

The vu meter is of A, S. A. Standard ballistics.

CUE AND AUDIO CHANNEL

iput Signal

1,

2.

10,000 ohm balanced hridging for 600 ohm line, +8 vu input level.

Self-contained tone generator (325 cycles + 10%), actuated by push-hutton on console
front panel.

Dutput Signals

600 ohm bhalanced, +8 vu level.

Performarnce

Frequency Response: # 3 db, 50 to 3,000 cycles per second.

2  Signal-to-Noise Ratio: 35 db measured with reference to normal operating level.

3. Flutter and Wow: less than 0.15% rms measuring all components from 0 to 200 cycles
per second.

4, Distortion: 5% total rms at 400 cycles measured at normal operating level.

DPL-12 IR57020
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MONITORING FACILITIES

1.  Tostrument quaiity 17 inch picture monitor built for Ampex by Conrac. Model
CMI17R, featuring low and high voltage regulation, small-large picture selector,
selectable de restoration, etc.

W

lastrument quality waveform monitor, Tektronix Model 525.

3. Preview switcher, 1 x 4 with illuminated pushbuttons; coupled to picture and wave-
form monitors, for use in monitoring input lines and system output line.

Audio

1. Professional quality monitoring system employing matched enclosure and 8 inch
speaker. 10 watt Amplifier, response of = 1/2 db from 20 cycles to 20, 000 cycles;
overall acoustic response of £ 5 db from 50 cycles to 10,000 cycles.

2. Speaker system may be wall mounted, without modification. (Normally mounted in
monitor rack. )

3. Preview switcher, 1 x 4 with illuminated pushbuttons, for use in monitoring input
Jines and system output lines.

SYSTEM METERING

Console Panels

1 Vacuum:. I[ndicates video head tape guide vacuum. Operating limits scaled in red.

2. Control Track Level: Indicates record or reproduce level, operation mode auto-
matically relay switched.

3. Video Record Current: Indicates level of rf record currents in video heads, through
selector switch,

4. Audio Level: vu meter indicates program audio level -- both input and output -~

mode automatically relay switched, relative audio erase and bias levels, and one
record audio level.

IB57020 DPD-13
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5. Panel Oscilioscope. in record mode indicates head servo stability and (simultane-
ouslv) splicing pulse phase: in play mode indicates head switcher output.

6. Capstan Servo: indicates capstan signal generator (servo) phasing.

7. Operating Hours: indicates accumulated machine video recording and reproducing
Time in hours.

8, Tape Timer. Indicates elapsed tape time, calibrated in seconds, minutes and hours,
9 Power Supply: switchable meter, indicates current drain on each section of all regul-

ator tubes, total supply drain, and supply voltage output. ( Located within console. )
WARNING TALLY

Blower. tally warning light with push-to-test feature, indicates air flow through video head
meter

Video Erase: tally light with push-to-test feature, located on console meter housing, indi-
cates video erase circuii operation.

Bubbing Mode: tally warning light with push-to-test feature, located on console meter hous-
ing indicates that system 1s in rf dubbing mode.

On Aiy tally warning light, located on top of congole meter housing for viewing at removed

foration, indicates system "on the air' (connected to station switchiug system by user).

Rack Equipment, Monochrome

1. apstan Motor Amplifier: meter, capable of being switched, indicates two phase vol-
tage levels, power line voltage, and power tube {4) current balance.

2. Head Motor Amplifier: meter, capable of being switched, indicates three phase vol-
tage levels, power line voltage, and power tube (4) current balance.

3. tead Servo Unit: phase meter indicates phase lock to system timing reference.

4  Capstan Signal Generator: phase meter indicates capstan servo phasing.

|

Power Supply {2 units ): meter, capable of being switched, indicates. current drain
on each section of all regulator tubes, total supply drain, and supply voltage output.

DPD-14 B57020
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Rack Egulpment, Color

1

Frequency Meter. indicates modulator carrier frequency.

Power Supply Metering: same as Rack Egquipment, Monochrome 5.

OPERATING CONTROLS

Prumary. basic group controlling all tape transport modes, record and reproduce func-
tions iocated on cousole right control panel. Tape transport controls located on panel
in convenient cluster.

Play: momentary contact, activates tape trausport for normal operating motion:
illuminated tally.

2 Stop: bar type, momentary contact, stops tape transport motion and de-activates
record and reprcoduce relays (where applicable ): illuminated tally.

3  Fast Forward. momentary contact, places tape in high speed forward motion: illum-
mated tally (tape contact is removed from video heads in this mode).

4 Rewwnd: momentary contact, places tape in high speed reverse motion; ilJuminated
tally (tape contact is removed from videc heads in this mode ).

NOTE
FAST-FORWARD and REWIND functions may
be operated simultaneously or sequentially for
wide range control in tape shuttling and cueing.

5 Record: momentary contact after recorder is placed in play mode, activates al)
record and erase functions for audio, video and cue.

6  Audio Only: momentary contact, activates erase and record functions for audio chan-
nel only; illuminated tally. Full width erase remains inactive: video and cue may
remain in play mode, or cue erase and record may be Independently but simultane-
ously engaged .

iB57020 ) PPD-15
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NOTE

This mode is antomatically de-activated
upon activation of STOP, FAST-FORWARD,
REWIND, or NORMAL buttons.

7. TWormal (audio enly}: momentary contact, de-activates AUDIO ONLY record func-
tions: illuminated tally.
NOTE
Tape transport maintains normal operation
and the system reverts to play mode upon
actuation of this button,

8. Cue Only: momentary centact, activates erase and record functions for cue channel
only; illuminated tally. Full width erase remains inactive; video and audio can re-
main in play mode, or audic only erase and record can independently but simultaneousiy
engaged.

NOTE
This mode is automatically de-activated
upon activation of STOP, FAST-FORWARD,
REWIND. or NORMAL buttons,

9 Normal (Cue Only). momentary contact, de-activates CUE ONLY record functions;

ilfuminated tally.
NOTE
Tape transport maintains normal operation
and the system reverts to reproduce mode
upon activation of this button.

10. Cue Tone: momentary contact, activates 325 cycle tone record on cue channpel af nor-
ma) operating level as long as the button is depressed; illuminated tally (equipment
must be in record or cuve only record mode to record tone ).

11. Start Over-ride: toggle switch, activates head motor and capstan motor prior to
play mode action.

DPD--14 IB57020
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Secondary: auxillary group; need for manipulation is Infrequent, as opposed to the more
or less constant use of the primary control group.

1. Local-Remote: momentary contact, delegate switches, permit delegation of system
control tc remote control panel; illuminated tally indicators.

2. Audio Record Level: calibrated dial, sets proper audio recording level.
3. Audio Playback Ievel: calibrated dial, sets proper level of audio output signal.

4. Monitor: two position switch, used primarily as a test contrel, selects video chan~
nel outpat between tape or input signal via system electronics (electronics-to-
electronics, E-E). The switch is cverridden whenever the transport is in record
or play mode, automatically selecting input signal (via system electronics) or
tape output, respectively.

5. WMeter (selector): four position switch, selects vu meter to read cue recoxd level,
audio record or reproduce level frelay switched), avdio bias level, or audic erase
(current) level.

6. Scope Selector: two position switch, selects built-In panel oscilloscope to read
svstem stability Lissajous and field pulse, or head switcher oufput.

7. Video Record Current Metering: four positicn switch, selects panel meter to
read individua'! videe head relative currents,

8. Tip Projection: calibrated dial control, adjusts video head guide for proper head-
to-tape contact. Dial is calibrated in mils and is used to read actual video head
tip projections. This control is automatically de-activated during automatic oper-
ation of tape guide servo,

. Automatic Compensation: two pesition self illuminating push switch indicator, selects
guide servo confrol., manual or automatic.

10, Tracking: calibrated dial control, vernier adjustment of tape reproduce tracking.
11. Tape Speed Over-ride: know on capstan signal generator provides smooth momen=-

tary override of automatic tape motion servo, permitting two machines to be brouvght
into lip synchronism.

1857020 BPD-17
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LOCATION REQUIREMENTS

Locate the equipment in a well ventilated rocom having relatively dust-free air if the
equipment will be operated with the froant doors installed, circulation of cooliag air must
ne provided for dissipation of the heat generated by the 3 kw power load. Avoid locat-
ing the equipment near strong magnefic fields, or sources of electrostatic noise suels

as motors, generators or voltage regulators.

UWPACKING THE CONSOLE AND CONSOLE COMPONENTS
CAUTION

IN SHIPMENT, THE CONSOLE FRAME 1S
BOLTED TO THE FLOORBOARD ASSEM-
BLY BY SIX 1/4 INCH 20 x 1-1/2 INCH
SOCKET HEAD CAP SCREWS. REMOVE
THESE SCREWS AND SAVE THEM. THEY
MUST BE REPLACED 1F¥ THE CONSOLE IS
SHIPPED AT SOME FUTURE TIME.

Right Contro} Panel

'f the right control panel is shipped separately from the console, unpack it carefully
and place it on a working stand moved to a position directly in front of the right con-
trol panel console Jocation.

Step I Attach each of the nwne connecting cables. These cables are captive at the
console.

NOTE

Each of the cornecting cables is fitted with
a different style or type of connector, mak-
Ing 1t impossible to make the individual con-
nections incorrectly.

MB57020 INS-1
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Step 2.

Step 3.

ingtallation PROFESSIOMAL PRODUCTS AMPEX

OIVISIDN : CORPONATION

Lift the right control panel by grasping it firmly at each end, and seat it in the
right hand pane! op=ning in the console.

CAUTION

1. DURING THIS PLACEMENT USE CARE
TO AVOID MARRING THE CONSOLE OR
THE PANEL.

2. ALLOW THE CABLES TO PASS THROUGH
THE QPENING, BEING CAREFUL TO AVOID
PINCHING, KINKING OR OTHER DAMAGE
TO THE CABLES OR PANEL COMPONENTS.

With the right control panel seated correctly in the opening, press downward

firmly at both ends  Spring catcnes will engage, locking the panel to the con-
sole.

NOTE

These spring catches can be released, when
it 1s desired to remove the panel. by press-
ing the recessed buttons at each end of the
panet.

Left Control Panel

ff the left control pane! 1s shipped sepavately from the console, it should be unpacked care-

fully and placed on a working stand, and moved to a position directly in front of the left
control panel console location.

Step 2:

INS-2

Aftach each of the four counecting cahles. These cables are captive at the con-
sole.

NOTE

Each of the connecting cables is fitted with
a different 1vpe or style of connector mak-
ing it imposaible to make individual con-
nections incorrectly.

Lift the left control pane) by gragping it firmly at each end, and seat it in the
Jeft hand panel opening in the console.

IB57020
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CAUTION

1. USE CARE TO AVOID MARRING THE
CONSOLE OR THE PANEL.

2 PASS THE CABLES THROUGH THE
OPENING , USING CARE TO AVOID

PINCHING, KINKING OR CAUSING
DAMAGE TO THIE CABLES OR PANEL
COMPONENTS.

Step 3: With the lefi control panel seated correctly in the opening, press downward firm-
ly at both ends. Spring catches will engage, locking the panel to the console.

NOTE
These spring catches can be released when

it s desired to remove the panel, by press-
ing the recessed button at each end of the

panel.

WEIGHT AND SPACE REQUIREMENTS

Uncrated weight of the equipment . with all components mounted, is:

Console (withouf over-~console 765 pounds approximately.

mount and monitor equip-

ment )
Racks 755 pounds approximately for two racks.
Over Console Monitor Mount 145 pounds approximately, including legs

and hardware.

VYertical Monitor Rack 465 pou s approximately,inc].uding all test
units. (Monitor speaker, waveform scope,
17 inch tv monitor and tube are shipped
separately.)

Speaker and Amplifier 20 pounds approximately.
Waveferm Osgeillosc8fe 80 pountds approximately.
17~-inch TV Monitor & Fube 105 pounds approximately.
iB57020 INS-3
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Instabanon for maximum efficiency in operation with minimuwm use of floor space is pro-
mod¥ed by the wide variety of possible arrangements. Some of ihese are detailed in the In-
stallation Criteria illustration FLOOR SPACE REQUIREMENTS. Twelve feet of cable are
provided, to interconnect the console and associated racks. The console is mounted on
besvy swivel casters. permitting ir 10 be normally located near walls or adjacent studio
equipment, yet to be rolled out ready for access to right side and rear doors. Removal of
rack doors will not impair operation, and may promote conyvenience of installation. Studies
of Videotape Television Recorder operations reveal that most users engage the machines in
recording snd production operations during more than 70% of use hours. The console was
especially designed for maxkimurm convenience in this service, as well as in reproduction.
Considerstion should therefore be given to location of the equipment near production opera-
tions.

Connecting The Console To The Two Rack Assemblies

Rocks 1 and 2 are interconnected prior to shipment, and shipped as one unit. All connecting
cables are captive within the rack assembly. There arc four connecting cables when the over

console monitor mount is used , and three when the monitor rack assembly is used. In the
latter case. the customer supplies the fourih cable. Th:se cables must be uncoiled and passed

through the three 2 inch holes provided in the right side of the rack base. Three of the cables
must be connected through the fiooring mo ftae console termination assembly panel in the right

end of the console. The fourth cable enters the console through the left floor entry and must
be connected to the monitor bridge termination assembly .

Step 1: Refer to illustrations 57024 sheets 1 and 2 INSTALLATION CRITERIA FOR CATA-

LOG ITEM 57020 and 57025 sheets 1, 2., 5, and 6 WIRE DIAGRAM FOR CATALOG
ITEM 57020, and mske the connections. Fit the cables into the J-bolts located in
the console floor , and tighten the nuts.

Installation Of The Over Console Monitor Mount

The over console monitor movnt is shipped partly disassembled and must be installed.

Step 1 Open the console end doors.

Step 2. Refer io illustration 57024 sheet 4 INSTALLATION CRITERIA FOR CATALOG
JTEM 57020, and 59125 sheets 1 and 2, MONITOR BRIDGE ASSEMBLY ASSO-
CIATED EQUIPMENT. Mouat one re-inforcing plate number 51406, beneath
the console top, at each end of the console using four 5/16 inch cap screws and
Jockwashers. ¥Fasten each cap screw to leg number 41404 | located on the con-

sole top surface. Orlent leg 41404 to receive the firming screw from the leg
casing number 51405 to be installed in Step 4.

INS -4 1B57020
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Step 3: Place a leg gasket number 51466 over each of the four legs and slide it down
to the console top surface, orienting it so that the formed ring fits into the
hole in the console top surface and the re-inforcing plate beneath.

Step 4: Place a leg casing number 51405 over each of the four legs, orienting it to
rest on the leg gasket. Install and tighten the firming screws.

Step 5: Place a leg gasket number 51466 on the upper end of each leg caging, orienting
it as before but with the formed ring up, instead of down. Holes are provided
in the main housing assembly of the over console monitor to receive these
formed ring surfaces on the leg gasket.

Step 6: Position the main bridge housing over the four legs. Insert and tighten the four
5/16 inch cap screws and lockwashers required to fasten the main bridge hous-
ing to the four supporting legs.

Step 7: Harnesses 51478 Bridge Harness Assembly, and 51485 Power Cable, are coiled
within the main bridge housing. Facing the front of the console, install harness
51485 Power Cable, downward through the left rear leg, and make the connec-
tions at the twelve point power terminal board shown on illustration 13362 WIRE
DIAGRAM FOR CATALOG NUMBER 59125.

Step 8: Install number 51478 Bridge Harness Assembly downward through the left front
leg.

NOTE

There are nine uhf coaxial female receptacles
and hoods with mounting hardware supplied
for this harness assembly.

Step 9:  Refer to illustrations 13363 WIRE DIAGRAM FOR CATALOG NUMBER 59125,
and 59125 sheet 1 MONITOR BRIDGE ASSEMBLY. Attach the coaxial recep-
tacles to the specifically marked wires in the Bridge Harness Assembly and
connect them in accordance with the diagrams to the video terminal board.
Solder the remaining marked wires to the audio terminal board.

POWER AND SIGNAL CRITERIA

Four power and signal requirements, characteristics, and connections data, refer to
illustration 57024 sheet 1 INSTALLATION CRITERIA FOR CATALOG ITEM 57020.

IB57020 INS-5
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Installation

Cne Ampere Power Supply

Molar Power Amplilier

Copttan Signal Generator

Drum Seiwn Conlrol

Pawor Toahinl Pancl

Vidao Cabla Atiembdly

Cenlrs|l & Audin Coble Awambly

Powed Cobir Arsambly

Two Rack Assembly and Arrangement of Chassis
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Supply Motor Assembly

Left Contrel Panel Assembly

Video Erose and Cueing Unit

Vacvum Pump Assembly

Head Blower Assembly

24 Volt Power Supply

System Control Unit

Tope Guide Servo

One Ampere Regulated Power Supply 'C’

Right Control Panel Assembly

Takeup Molor Assembly

Haod Channel Assembly

® 0 6 © 00

Conscle Rear View Showing Assemblies
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@ Terminal Block 68007 ,on rear of panel @ Control & Avudio Cable Assembly
@ Terminal Block 6 ' @ Video Cable Assembly

@ Power Cable Assembly @ Terminal Block 1

See Wire Diagram for Cat. ltem 57020 (I 1o &) for Details

Console Termination Assembly
VBR
INS
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RACK BASE MOUNTING
HOLES ARE )4 DIAMETER USE %3 DIAMETER BOLTS

T——‘I— 4+ > [+ + +
|

| -
["9‘>L—9—)|4‘<—9"l1_9"l

FLOOR SPACE REQUIREMENTS

MINIMUM FLOOR SPACE

¢ 131 MINMUM LENGTH >

———_  MONITOR BRIDGE DOOR __———

» °
()
/1 \‘\\
/r 3
7 \\
,// o‘
h' \\
7” [\
14 \\\\
INCLUDES DOORS 2
/)

N

204 18 RACX 2 RACK 1

o

FRONY CONSOLE FLOOR CABLE ENTRY

———————— HIQIM WIWINIW 09— B

< 50 D 58 < 1Y% ps
—P| ——1 MINAUM

RACK DOOR CLEARANCE 22}4 TYPICAL DOOR CLEARANCE 23 TYPICAL 4 PLACES
NOTES:

Detitad Seporolion in Feel Between
1. All dimenslons oro ln inchas. Cable Assembly Ampax Catalog Number Consale ond Racks

1| 0] 2 | 25 | so

—
2. Placamon! af the console in slation (o the racks Video Cable Assambly 30522 * -0l -04 -05 -02 -03
depands on interconnecling cable leagihs which ore
toniolled by dosh numbers.® Cobles for 1D (oo | .
Conltol and Avdio R

sapacalion ol rack and consols are suppliod. SN44 -0) -04 .08 .02 .03

Cabloe Assembly

Power Cobla Assembly e’ 0 | -04 | .08 | .02 | .03
3. For monouvarability, the consala moves

o0 four iwivel cotvlers.

Cobla Assembly

51477 " . | .06 | 08 | 02 | .03
Vidaa Souece

Floor Space Requirements VBR
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AMPEX

PROFESSIONAL PRODUCTS SYSTEM CHECKOUT AND

COXPORATION DIVIEION

ROUTINE MAINTENANCE

SYSTEM CHECKOUT AND ROUTINE MAINTENANCE

Checkout Sequence

s
[

Primary Visual Ingpection

Ac Power {lights circuit breakers, subassemblies )

1.

5. Right Control Panel ~ control functions
V. Tape Traunsport Operation

V. Video Head and Time Delays

VI EE picture check of Modulator and Demodulator
vil. EE picture check of Processor

VUi, Drum Servo Control

X. Left Control Panel

X. Capstan Signal Generator

XL Head override check of Channel Switcher
Xt Video Reproduce Sysitem

XtlI. Video Record System

XIV. Guide Posstion Sensc;r-

XV. Aundio Svstem

XVI. Video Erase and Cueing Unit

XVIi. Rewmote Coniro)l Operation

XVIlf. System Functions Evaluation

TB57020
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D ~ Svsterm Checkout and provessionas rrooucrs | AMPEX
EI}; Routine Maintenance DivialaN coxromnIoN

il

EQUIPMENT REQUIRED

Oscilloscope -- Tekrronix Moede) 543 with Pre-amplifier model 53/54C 5 mv sensitivity
gingle trare, and Pre-amplifier model 53/54L fast rise high gain.

Vacnum Tube Voltmeter -- Hewlett-Packard Mode! 400D or equivalent.
Multimeter -- Simpson Model 2R2 nr equiva'ent.
Audio Qgciliator -- Hewiett-Packard Madel 200CD or equivalent.

Test Signal Source -- Telechrome Model 1003C is a complete source. A wide-range square-
wave generator, such as Tektronmis Mode)l 525, will serve most test purposes.

1 PRIMARY VISUAL WSPECTION

Step 1+ Turn all ac power switehes to their OFF positions. These switches are located
as folicws:

Console One swizh on the 250 volt, one ampere power supply C.
Five cirecuit breakers on right side panel labelled:

Blower Ceonsole Conlng.
Head Fan Power Assembly.
Retav Control.

Vacuum Pump.

Light and A~ Outlet.

Rack 1. Nane,

Rack 2 Power Switch {main system circuit breaker, mounted on hottom panel
of rack?.
250 voit, one ampere powex supply A.
256 volt one ampere power supply B.
Capstan Mator Drive Amplifier.
Drum Motor Drive Amplifier.

Step 2 Make a ravreful visual inspection of all chassis and subassemblies for damage,
missing components, and faulty connections. Make sure that all tubes and plug-

n components are properlv seated in their sockets, and that all cable connectors
are correctly instalied and firmlv in place.

CKO-2 IB57020
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!AMPM FROFESSIONAL PRADUCTS System Checkout and

ORFORATIO iya -_' . .
_corrobmion | prvistan Routine Maintenance
Step 3- Remove the clip-on cover from the head blower assembly in the console to

determine thai an air filter has beev installed and $hat all masking tape has
been removed from the air vents.

1. AC POWER (lighrs cirveutt breakers, and subassemblies i
CAUTION

BEFORE PROCEEDMNG WiTH CHECK OF AC
POWER ¢ RTUITS DE-ENERGIZE THE IN-
COMING AC LINE, (F A FLONR RECEP-
TACLE S USED AS THE POWER SOURICE
DISCONNECT PLUG. F MAIN FEEDER (S
CONNECTED IMRECTLY TO STATION SUB -
DNSTRIBUTION PANEL . OPEN BREAKER
AT SUBDISTRIBD TION PANEL,

Step 1

W.th all ac switelies wntheor OFF positions remove 2c¢ plugs from remaining

1%

T

Step 2 Using Simpsoen Moge) 202 Multimeter or equivalent, set 1o the low obms
acale measure de resistance from terminal L2 on VAN POWER cireuit
breaker in razk 2 The reading shouid be approximatelv 70 ohms, Using
the high chime scale. measure The de resistance from terminals L2 to ter-
mimal T3 on the same aireait breaker. Readimg shaonid apdicate an open
Clrust

unn chassis

Step 3. Reptace all ac plugs  Replace masn powear plug, or close breaker ar station
subdistribution pane!  Switch on MAIN POWER cirruit breaker in rack 2:
this will applv 20 power t« all units, and czuse the left and right meter panel
indicalor lamps to hght

Step 4 Af the console breaker panel switch nn oirewt breaker marked BLOWER
CONSQLE TONLING "onssie biower will opei-atle continuously

Step & At the cpasale bresker pane). awrteh nn ¢ircunf breaker marked RELAY
CONTROL  This will auplv ac prowey 19 the 24 voil 8¢ relay power supply.

Srey: 6. With o tape pressure goblsed, cherk nperat:on of the ieft and rmight tape
tension arms.  Dutward mot on of exther arm wil) cavse the brake retay
agsocrared with each motor to operate  in addition ouiward metion of the
‘eft tape tensinn arm will artuate the rape tension saferv gwiteh  and caunse

iB57020 CKO-3
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PROFESSIAONAL PRAQDUCTS

System Checkout & ' ‘m

CIVISION [ cosromation
Routine Maintence
868008 sabodd
r
© —5\‘/0
AC LINE CIRCUIT BREAKER BLOWER,
a CONSOLE COOUNG
O-
STEP 2 CIRCUITRY
[ e o o o o i () e e 8 (e e ] e e, = =
4. 1
868008 \
. 568004 g v49a0IS !
~— ' \
% 00 T T |
AC LINE ¢ CIRCLIT BREAKER i 169002¢ WV AC .
lo; t Y o0 {
| (
1 F89001 e |
1 O 1
: RECTIFIER !
. AND FILTER 24V oc :
! L
: \
1
1 24 VOLY POWER SUPPLY 1
) e e S o T T b I s B i e o o o . e e e < e = - - — J
STEP 3 CIRCUITRY
| o -
| O—1— 0 1700027
| 17V AC | | .
| o—+——+—o0 L
| | ] £70001 K700034 K706602¢ K700048 7o003s.n !
| o—! Lo LAY o~ 0——0— 00—
f ! k70006488 J70003515 STOP LIGHT
| 2av DC L
| :
I ! |
| i } )700015.6 |
. |
! = .
[ : | | & SAFE1Y SWITCH
| 1 1 | [TENSION ARM
| 1 1 17000181 AWAY FRO#M STOP|
1 24 vour 1 | i 1
| POWER SUPPLY | i O ]
I Pl I
1
i YSTEM CONTROL UNIT
i i B e e cem v e i e O e i o o o iy s i J
"""
I ! ! 1700029 K700C1AAP 4700015.13 S@J HEAD FAN
) ! P D O ©
| NEUTRAL O— S, T
II Il | 170001517 | CIRCUIT BREAKER :3:1::”
{ w7y ac O— E O o, ‘.
; { | $70001 17060035.1 I x70002¢C C/
: +O— | A &5 0 Py O—— o k70028
' 24v pC ! | K70007 170003812 | 6\ 7 000IA
: - ' S T A o—
| 1 | O 1
I ro | X20004¢
|
: 1 : I 534001
| 24 VOU | ) !
!
| POWER SUPPLY : : X70007C £7000% ‘
; v I X70007¢
I 1 1 | DS Se001
ENERGILED .TO-TEST SWITCR
e - ~ . { 1 | PUSH.TO.- 1€S
| 1
1 { O O
[ { AIR-CONTROULED
! 17000381 ! SWITCH (ACTUATED)
1
1 O O—»rO0—
( 1
1700035-2 )
! 5 VA
( 1 NG
] | BLOWER
! SYSTEM CONIROL uNi | UGHY
L o o o e o SIS e e e — — d

STEP - 5 CIRCUITRY
Check of AC Power

VRB
CKO

1
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| AMPEX |

PROFESSIONAL PRODUCTS

System Checkout &

[ coxroration DIVISION
Routine Maintence
. 868005
~—7.
TB8BO0E O 0 ¢
nyv ac CIRCUIT BREAKER VACUUR PUMP
[o,
3
STEP 6 CIRCUITRY
1848008 5\20/06
C o ~o ¢ LUMILINE (AMP
5 CIRCUIT BREAKER
AC OUTLET
AC LINE BUPLEX
TB46B0OB LUMILINE LAMS? _—
s

STEP 7

RS

TRY

ul

CIRC

Rack 2

AC FROM ClrCUIT
BREAKER PANEL

RACK 2

1RACK 2
) FOWER
: oucy

166002P

J640018

CHANNEL

250V 1 ARP
POWER
SUPPLY A"

STEP 8

w

1660038

CIRCULTRY

SWITCHER

MODULATOR
MONOCHROME

DEMODUIATOR
MONOCHROME

r===" ——

1 : 1660015 N CAPSTAN SIGNAL
RACK 2 = i d P so02v GENERATOR

14

| Rk 2 250V 1AMP

[ POowER | 166007P E FOWER ORUM SERVO

I pucr | sUPELY BT CONIROL UNIT

I \ i
RACX 2 _‘__o_ﬁlf .

| 146003s

CIRCUITRY

GUIDE POSITION
SENSOR

J49001F

PROCESSOR

VRB

CKO

148008
4

(og

AC

3

1660070 | %

e
(CONSOLE}

I1B57020

1660018

250V 1 AMP
POWLESR
SUPPLY “C*

STEP 10

Y

CIRCUITRY

o~ HEAD CHANNEL
Ld ASSEMmBLY
132004P
RIGHT CONTROL
346007¢F PANEL
LEFT CONTROL
PANEL
156004P
RECORD DRIVER
433006F
VIDEO ERASE
& CUE CHANNEL
Js9007P

Check of AC Power continued
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r . System Checkout and PROFESSIUNAL PRODUCTS AMPEX

T
ioe ) 1 DIVIBION CORFORATION |
Roulige Mainienance

the iamme ondey the red STOP bar op the right control pace! to light., With

maslking tape or a similar material, hald the ieft 1ape tension arm se that

the stop Light remams lighted,
Step 7 At the conaole breaker pane), swireh on circuit breaker marked HEAD FAN
POWER ASSEMBLY  Tbhe !amp will hight when BLOWER push button on left
contyoi pane! 1s depressed  Switch on the HEAD OVERRIDE switch iocated
aboue Lhe right coptrol pane! withm the Iight wel? The BLOWER lamp will
teght and remain vighred, indicaing that a sufficient air stream is flowing
throngh the video kead assembly.

Res}
D

0 8 At the consoie breaker pane!. swileh op mircuit breaker marked VACUUM
PITMP  The vacuurs pomp will begin to operate, applying suction to the fe-
ma'e tape guide. { the vacuum meter on the left hand meter panel does not.
show an jnd:catien within the red portion ¢f the srate, adjust the knurled nut
o the  vgcoum pump assemblv unhyi a meter reading of 40 is obtained.

g

Step @ At vhe 2nnsole breaker pane!. swich on circuy breaker marked LIGHT and AC
NUTLET., Stimbue lamps on the tower portion of the consonie will tight and ac
rower will be availlable ar she console outlets. Check operation of the individvai
or -off switohes mounted on each "Sluwline" [amp bousing .

Step 10 Switeh on the three 250 volt one ampere power supplies, onre of which 1s located
n the conscle . the orthers w rack 2.

CAUTION

NEVER OPERATE THESE POWER SUPPLIES
WITH LOADS DISCONNECTED. DAMAGE
CAN RESULT.

Allowmg five winutes for warm-up then place the meter seiector switreh in the
SET VOLTS posuion If the meter needle does not tndicate 125, corresponding
to 230 volle dr outpat, adjnst VOLT ADJ until this reading is »btained.

Step 11 Jinge crrenst breaker on monitor bridge, or monitor rack. [n the case of a
bridge ynstaltation, the shmbine Jamps @} light and ac power will be available
to all the monttor components. Theck aperation of the mdividual on-off switches
movated no each "Slimtine' housing. For a rack installation. no lighting cir-
it & grovided, ciosing the breaker provides ac power for the monitor com-
ponents, The feeder for the monitor c¢ircunt breaker can be connected o the
bot side of the main c1vcait breaker on rack 2, or connected directly to the sta-
nan ac Gt ertbution svstem.

CKO-6 {B57020
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AMPEX

PROFESBIONAL PRDDUECTS Systenﬁ, Checkout and

CORPORATION

pivision Routine Maintenance

[1T, RIGHT CONTRCL PANEL -~ Contro! Functions

Step 2.

Step 5:

Step 6.

[B57020

NOTE

The control cirvuits are detaiied in the
SYSTEM CONTROL sestion of this manual,
Throughout the following procedure bold the
left tape tension arm away from its rest
stop by maskmg tape or some Ather ¢on-
venienl means.

Preas rthe REVIOTE pusabution. its lamp will light and relays K70008 and
K68002 will energize. Fress the LOCAL pushbuifon: 1its lamp wil) ight,
relave K70008 and KR8002 will de-energize, and the REMOTE pushbutton
will release, extwnguishing 1ts lamp. Leave the equipment in LOCAL oper-
ation.

Press the PLAY pushbutton. its lamp will hight and relay K70004 will ener-

give. Press the FAST FORWARD pushbutton. its {amp wili light, relav
K70002 will energize and the PLAY pushbutton lamp and retay will release.
Press the REWIND pushbutton: its lamp will light. relay K70003 will eaer-
gize and tane FAST FORWARD pusbhbutton Jamp angd retav wil! release.

Piace the MONITOR switch on the right control parel m the EE positien.
Relay K62001 in the demodulator will energize. Relurn the MONITOR
switch to the TAPE position. relay KA2001 wil) de-energize.

Press the PLAY pushbutton first and then the RECORD pushbuiton The
RECORD pushbutton will {ight and ail the assocrated relays detarled in the
svstem control section of this maaual will energize The VIDEO ERASE
lamp located between the two metey panels will Jight.

Press the STOP pushbufton and then the PLAY pushbuttan. Press the AB
pushbutton switeh Jorated i the hight weli above the left coantrol panel. Re-
lay K62001 i the demodulator will epnergize and remain energized as long
as the AB butron 18 pressed.

With the system 3til} 1 the plav mode press the CUE pushbutton: its lamp
will Jight. Press the NORMAIX. pushbutton directly below the CUE push-
buttor; 1ts lamp wall light and the CUE pushbutton lamp will become ex-
tinguished. ' :

]

=

CKO-"7
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Step 8

e Sy'Stem Checkout and PROFESSIDNAL PRODUCTS AMPEX
ﬂ @ Routine Maintenance DIVISION COLFORATION

With the system still in the play mode, press the AUDIO pushbutton: its lamp
will light. Press the NORMAL pushbutton directly below the AUDIO pushbutton;
its lamp will Jight and the AUD{O pushbutton lamp wiJl become extinguished.

Check the press-to-test feature of the DUBBING MODE and VIDEO ERASE in-
dicators, located between the two meter panels on the console., Each will light
when pressed.

V. TAPE TRANSPORT OPERATION

Equipment required for this rheck:

1. The three spring scales supplied with the system: a 2 4 and 10 pound scale.

NOTE

Tubular scales are suppbed. [n making the
measurements described, the spring scales
normally wil) be held 11 a homzontal position.
Holo each of the scales 1o this pesition to deter-
mine its zero reading. (f the pomter does wot
rest at zero, make the proper alJowanee when
taking the readings. If using other than tubular
scales. 1t 1s best to make several test measure-~
meuts to determine the true zero ponr.

2. TFour foot length of nylon cord.

3. Three foot length of magnetic tape (2 inches wide ).

4. Twelve~inch jumper wire with alligaftor clips on both ends.

Momentary Boost Torque

Step 1.

|2

CKO-8

Pull the supply tape tension arm toward the outside of the tape transport until
it clears the safety switch. Hold it in that position by some means (such as
pressure sensitive tape ..

Place the main POWER SWITCH, Rack 2, in the OFF position. Use 2 jumper
wire to short cut resistor R70003. (Ths resistor 1s located, with the other
resistors used in this adjustment procedure, at the back of the control relay
unit mounted at rhe rear of the consele. Resistor R70003 1s accessible when
the rack containing the control relay unit 1s swung out from the console. )

1B57020
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CO2PORATION
L —

{ PROFESS!ONAL PRODUCTS . Svstem Checkout and L{;]F
| CIVISION = E

T Routine Maintenance h@ U=

Step 3. Place the main POWER SWITCH Rack 2. in the ON posstion.

Step 4 Auchor ome end of the cord to the takeup reel hub by placwig the knot under

the reel spring  shpping (4 up sc 3t 1s heid between Lthe sprwg and the bub,
and taking several turns around the hub n 2 clockwise direction.

Step 5 Attach the toop at the free end of the cord 1o the 4 pound sprmng sveale and

hold the s+ aje sn that the string 1s raus between the scale and the ree} bub.

Step 6 Prese the PLAY button.  The fakeup tirntable wall attempt Lo turn, - Allow

the epring srale te fullow the siring slowly as it ig wound oo the ree! hub:
take the read.ag with the scale in steadv motinn. Press the STOP push-
butien after talking the readieg.

Step 7 The scale ehould yndicate 56 -58 ounces. It 38 recommended that the measure-

ment yo Sep B be performed several times to mumimize the possibility of an
erronewns reading  if the above scale reading s not obtained, proreed to
Step 8 fuliowwng .

Step & The adiugting resistor for the momeatary boost torque 18 R70002 also jo-

cated na the rear of the controt relay unit.  increasing the resistance i the
crreuit deereases the torgue of the motor.  Adjust the stsder arm on the re-
syetnoy untti the proper scale indrwation 15 achieved.

Stee 9 Remove 1he iumper wire m&talled acrasz R70003 1u Step 2.

Normal Takeuw Torque

Step 1 Repeat Steps 1 3 4 5 and & {omitng Stew 27 under Momentary Boast
Torque
Step 2 The scaie should iodrcate 18-19 ounces. Make the measurement several

nmes 1o ensure that an evronevus ind:cation 18 not obtayned. (f the correct
scale wdication 15 nol obrained. prnceed t» Step 3 fejlowing.

tep 3. The adjusting resistor for the normal takeup torque 18 R70003. Increaging

the resistanve decreaases the torgue of ithe motoy.  Adjust the slider arm
on e regsstor anti! the proper scale mmdication is arhreved.

Fast Forward and Rewind Holdback Torgue

Step 1. Repeat Steps 1, 3 and 4 {omitting Step 23 under Momentary Boost Torgque.

tB57020 CKO-9
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D System Checkout and eorcasionac srosvers | AMPEX
N ) CORPORAYION
%' )0} Routine Maintenance ervIstoN :

Stae 2 Attach the loop at the free end of the cord to the 2 pound spring scale, and hold
the scale so ihat the cord 1s taut hetween the scale and the takeup reel hub.

Step 3: Press t"be REW IND pushbutton, Allow the scate to fo)low the string slowly as
it {8 wound on the reel hub: take the reading while the scale is in steady motion.
Press the STOP pushbntion after taking the reading.

Step 4@  The scale indication should be §-9 ounces. Make the measurement several times
to ensure a correct, reading. If the guoted scale indication is not obtained, pro-
ceed to Step 5. following.

Step 5: The adjusting resistor for fast winding torque 1s R70001. (creasing the resis-
tance decreases the motor torque. Adjust the sliding arm on the resistor until
ihe correct scale 1dication is achieved.

NOTE

Resistor R70001 adjusts the torgue of both
the supply (fast forward mode} and the
takeup (rewind mode? wmotors for the fast
winding operations. [t is switithed back and
forth between the motors depending on the
fast winding mode being utilized.

Naormal Holdback Torgue

Step 1.  Anchor one end of the cord 1o the supplv reel hub by slipping the knot between
the reel spring and the bub, sliding 1t up se¢ it is held between the spring and the
hub. and taking several turng around the hub in a counterclockwise direction.

Step 2. Attach the loop at the free end of the cord to the 2 pound spring scale and hold
the scale so that the spring is tant between the scale and the reel hub.

Step 3 Press the PLAY pushbutton. Allow the spring to foilow the string slowly as
it 18 wound on the ree] hub: take the reading while the scale is in steady mo-
fion. Press the STOP pushburton after taking tbe reading.

Step 4 The scate should mdicate 8-9 cunces. Make the measurement several times
to ensure that an erroneoas indication is not obtained. If the quoted scale in-
dication is not nbtained. proceed to Step 5. following.

CKO-10 IB57020
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) AMPEX PROFESSIONAL PAODUCTE Sy stem Checkout and
(_EORPOIATION | DIVIgION

Step 5.

Brakes

Step 1.

Step 6.
Step 7.

Step 8,

B57020

Routine Maintenance |

The adjusting resistor for normal holdback torque is R70004. Increasing
the registance decreases supply motor torque. Adjust the slider arm on
the resistor until the correct scale indication is achieved.

NOTE

The brakes are applied when the brake sole-
voids are de-energized: therefore, no power
18 needed when making these measurements
and adjustments.

Anchor the cord to the gupply reel by shpping the knot between the reel spring
and hub, then siiding 1t up until it is held between the spring and the hub,
Wrap almost the entire length of cord around the hub in a clockwise direc-

fion,

Artach the Toop at the free end of the cord to the 4 pound spring scale.

Use the scale to pull the cord from the hub {the turntable will rotate in a
clockwise direction). Take the reading while the scale is in steady motion.

The scale indication should be 24 ounces (s 1 ounce). Make the measure-
ments several times to ensure that an erroneous indication is not obtained.
if the quoted scale indication is not obtained proceed to Step 5. I it is ob-
tained proceed to Step A.

The brake adjustment for this direction of rotation is at point A on the brake
adjustment ilJustration. Turning the self-locking nut clockwise increases
the brake drag. Adjust the nut until the quoted indication is achieved.

Wrap the cord arcund the supply reel hub in a counterclockwise direction.

Attach the loop at the free end of the cord to the 10 pound spring scale.

Use the scale te pull the cord from the supply reel bub  {the turntable will
rotate in a counterclockwise direction ), taking the reading with the spring
m steadv motion,

CKO-11
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System Checkout and P ROFESSIDNAL PROBLETS m
Routine Maintenance DIVISION

Sten 9. The indication should be 5 times that achieved in Step 4 {+ 5 ounces). If that
reading were 24 cunces, this one should be 7-1/2 pounds (4 5 ounces); if it
were 23 ounces this readiug should be 7 pounds 3 ounces {:t 5 ouncesg); if it
were 25 ounces this reading should be 7 pounds 13 ounces {x 5 ounces). Make
the measurement several times to ensure that an erroneous reading is not ob-
tained. If the quoted indication is not obtained proceed to Step 10, following.

Step 10: The adjustments for this direction of rotation are at points A and B on the brake
adjustment illustration. Turning the two hex nuts clockwise increases the
braking force., Adjust these nuts until the quoted indication is achieved. Both
nuts must be adjusted so that the Joading on the two springs is equal.

NOTE

A scale reading that varies as the measure-
ment 35 made {with the spring scale in steady
motion ) 15 an indication that the two springs
are not under the same tengion, and it will be
neressary to adjust the hex nuts until a steady
reading is attamed.

Step 1i. Repeat the entire procedure, steps 1 through 10 above, at the takeup turntable,
Note that the spring scale indications will be reversed at this turatable with the

lhghter brake drag acting wheq the turntable is rotating counterclockwise and
the heavier braking force acting when the turntable is rotating clockwise.

Capstan [dler Pressure
Step 1° Fold approximately 2-inches of the length of magnetic tape back over itszif and
punch holes through the 2 layers of tape Jarge enough to accommeodate the hook

on the 4 pound spring scale. insert the scale hook through the holes.

Step 2. Thread the tape between the capstan and the capstan adler, with the oxide coated
side of the tape next to the idler.

Step 3.  Disconnect power to the capstan motor by placing the POWER ON-OFF switch
on the capstan motor drive amplifier {Rack #2i wn its OFT position.

NOTE

Steps 4. 5., and 8 require two operators.

CKO-12 IB57020
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Open the rear access door to the console, swing the equipment rack out, and
bave the helper reach in and hold the capstan flywheel so it cannot rotate.

Press the PTL.AY pushbutton. The capstan idler wiil clamp against the non-
roLating capstan.

Use the spring scale to puil the tape between the idler and the capstan, pull-
ing in a line with the stationary tape guide: take the reading with the scale in
steady motion. Press the STOP pushbutton after taking the reading. The
belper can now rejease the flywheel.

The spring scale should indicate from 30 to 36 cunces. Take the measure-
ment several times to ensure that an erroneous indication is not obtained.
if the quoted reading is not obtawned proceed to Step 8.

The adjustment of the capstan jdler presgure is made at a gelf-locking nut
at the end of the capstan idler solenoid plunger. This nut adjusts the spring
tension which determines the idler pressure. Turning the nut clockwise
increases pressure. Adjust this nut to achieve the quoted scale indication.

CAUTION

Tightening the locknnt increases apstan pres-
sure until a pomt is reached where the capstan
id)er solenoid will not bottom, At this peint
Jittle or no idler pressure will exist. Norma)
gcale indication should be achieved long before
this point is reached., This {5 a sensitive ad-
justment that should be made with care.

Check of Overall Tape Transport Operation

Step 1.

Step 2.

Step 3.

IBR7020

Thread tape nn the tape transport as described in the operation segction of
this manual. Cbeck the vacuum gauge on tbe left hand meter panel, which
ahould read within the red portion of the scale. If the proper reading is not
obtained, adjust the knuried knob on the vacuuin pump assembly for a meter
reading of 40.

Press the PLAY pushbutton The tape should move from the supplv reel to
the take~-up reel at 15 inches per second with no tape loops.

Press the FAST FORWARD pushbuiion. The forward tape speed should in-
crease rapadly 1o approximatelv tweuty times the normal speed.

CKO-13
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Press the REWIND pushbutton, The tape should reverse direction quickly
and move from the take-up reel to the supply reel at the same speed as in
the fast forward operation.

Press the STOP pushbutton. Press the FAST FORWARD pushbutton. The
tape should move from the supply reel fo the take-up reel at 300 inches per
second. Press the STOP pushbufton: the tape shouid stop under tension.

Pregs the REWIND pushbutton. The tape should move from the take-up reel

to the supply reel at 300 inches per second. Press the STOP pushbufton.

V. VDEO HEAD AND TIME DELAYS

Step 3

1B57020

instal) the video bead if it 1s not already installed, and thread the tape along
the prescribed path.

At the right rear of the head assembhly, arross pins 4 and 5 of the blue ribbon

connector, measuvre the exciter Jamp voltage with the Simpson Model 262
Multimeter on the low de volts scale. {f a reading ¢f 1.5 volts de is not ob-
tained adjust R32001 on the head channel assemblv. this adyustment is
accessible through the right rear door of the conassle.

Place the HEAD OVERRI{DE switch in the OVERRIDE poasition. This switch
1s located 1n the light well above the right control parel. tosed the oscillo-
scope probe inta test point TPA5004 PE CELL IN ou the front of the drum
servo control unit, Use line syne for the oscilloscope. A clean 240 cycle
sguare wave with a minimum amplitude of 15 volts peak-to-peak should be
ohtained. [f less than 15 volts is obtained, increase the seiting of R32001
until the 15 volt point is reached. _The voltage across pins 4 and 5 shouwld
not exceed 1.8 volts de. If 15 volts at TPAS0D(4 canuot be obtained with an
exciter lamp voltage of less than 1. 8 volis. replace the exciter lamp and/or
ths pboto~eleciric cell.

Place the HEAD OVERRIDE switch in its NORMAL position.

Turn the POWER ON/OFF switch on the head motor drive amplifier to the
ON postion and allow the unjt one minvie to warm up.

Place the HEAD OVERRIDE switch in the OVERRIDE position, at the same
time observing the video head. The video head shaould rotate toward the fe-
male guide; that i3 in a counterclockwise direction when viewed from the
right end «of the head assembly. '

S
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At the drum motor drive amplifier on rack 2, pjace the AC VOLTS selector
switch sequentially in the 3¢-1, 38-2, and 30-3 positions. I each position the
meter ghouid read 120, If a correct reading is obtained in each position, pro-
ceed to step 9 below. If an incorrect reading is obtained in any position, pro-
ceed to step 8.

Turn both AC BALANCE controls on the front of the head motor power ampli~
fier completely counterclockwise. Check the meter reading for each phase

and Jeave the meler at whichever phase gives the highest reading. Adjust the
VOLTAGE LEVEL control untll the meter reads 120. Switch the meter to the
Jower of the two remaining phases, and adjust the appropriate AC BALANCE
control unti] the meter reads 120, CTontrol RA0002 controls the output to phase
1; control RANQ04 controls the output to phases 2 and 3. Control R60001 con-
trols the output of al) three phasesg.

NOTE

If either AC BALANCE control requires large
adiustment with respect to the other a circuit
malfunection 1s indicated. Both controls should
be at approximately the same setting.

Place the HEAD OVERRIDE switch in the NORMAL pos{iion.

Press the PLAY pushbutton. The vides head will rotate: the female guide will
move into positien after a four second delay. and the EE picture will be main-
tained ou the monitor for one second after the female guide contacts the head.

Push the STOP pushbutton.

Place the HEAD OVERRIDE switch in the OVERRIDE position. Press the PLAY
pushbutton. The female guide wul move into position after a one second delay
and the EE picture wi!l be maintained for one second after the female guide

contacts the head.

NOTE

Steps 9 and 10 above cover normal start oper-
at on

Steps 1! and 12  cover fast start operation.

(B57020
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VI "EE" PICTURE CHECK OF MODULATOR AND DEMODULATOR
NOTE

EE means " Electronics to Electronics' and
provides a method for checking the modulator
demodulator and processor without the need to
run tape. The EE-TAPE switch has no effect
when tape is in motion during the reproduce or
record modes; in either mode the switch is out
of the circuit '

The A-B switch actuates the circuit (on a mo-
mentary basis) during the reproduce mode to
provide a comparison between the signal repro-
duced from the tape and a local video source

CAUTION

THE A-B SWITCH WILL INTERRUPT THE
REPRODUCE MODE FOR AS LONG AS IT
[S PRESSED, AND THE OUTPUT OF THE
SYSTEM WILL BE WHATEV ER SIGNAL iS
BEING FED TO THE EQUIPMENT THUS,
THIS SWITCH SHOULD NEVER BE USED
WHILE REPRODUCING A TAPE DURING
BROADCAST.

Modulator

Step 1: Place the EE-TAPE switch in the EE position. (Tape should be threaded
on the tape transport as described in the OPERATION section of this man-

ual .

Step 2°  Feed a video signal to the input of the system

Step 3: Proceed to the front panel of the modulator in Rack 1 Insert the oscillo-
scope probe in TP43006 VIDEO IN and determine that the mput v17eo signal
is at least 1 volt peak-to-peak

Step 4: Turn INPUT LEVEL contrc! R43003 fully counterclockwise

[B57020 CKO-17

WWW americanradiohistorv com


www.americanradiohistory.com

I —
i

s

System Checkout and PROFESS(ONAL PRADUCTS AMPEX
Routine Maintenance

OIVISION COAPORATION

Step 5: Set the time base of the oscilloscope for 0.1 microsecond per centimeter. In-
sert the oscilloscope probe in TP43004 RF OUT. A somewhat rounded off square
wave will appear. Adjust FREQUENCY control R43001 for a display of 5.0
megacycles on the oscilloscope.

Step 6: Adjust the INPUT LEVEL control R43003 for a display of 6.8 megacycles on the
oscilloscope.

Step 7: Place the oscilloscope probe in TP43003 MULTI-GRID and observe the clamp-
ing action. Turn R43002 WHITE CLIP fully counterclockwise. Observe that a
minimum of 10 percent of the video portion of the waveform will be clipped.
Adjust R43002 WHITE CLIP to the threshold of white compression. At this
point the overshoots at the trailing edge of blanking will have an amplitude of
from ﬁ';tg—s- volts peak-to-peak.

Step 8: Place the oscilloscope test probe in TP43001 CLAMP and check for a clamp
pulse of approximately 75 volts peak amplitude.

Step 9: Insert the oscilloscope probe in TP43004 RF OUTPUT and check for an rf en- e
velope of approximately 1 volt peak-to-peak. D

Demodulator

Step 1: Insext the oscilloscope probe in TP62002 LIMITER OUT. An fm signal of least
5.5 volts peak-to-peak + J.5 volt will be observed at this point. A small amount
of amplitude modulation on the signal is not objectionable.

Step 2: Place the oscilloscope probe in TP62006 DETECTOR IN. A balanced am signal
will appear at this point with an amplitude of approximately 5.6 volts from sync
tip to sync tip. The video or picture portion of the signal should be less than
50 percent of the total signal amplitude.

Step 3: ~ Place the oscilloscope probe in TP62005 DETECTOR OUT. The amplitude of
the composite video signal should be at least 0. 25 volt sync tip to peak white.
Adjust the DETECTOR BALANCE controls R62002 and R62004 for a balanced
am signal at this point.

Step 4: Place the oscilloscope probe in TP62004 VIDEO OUT. Rotate R62001 VIDEO
LEVEL through its entire range. The signal should change in level from zero
volts to at least 1.8 volts peak-to~peak. Set R62001 VIDEO LEVEL for an out-
put signal of T4 volts peak-to-peak.

5{'&"1;‘4 5‘2{%3:«16\&‘
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Step 5 Place the probe in TP62003 DUBBING OUTPUT. Adjust R62003 DUBRING,

Check of EE Picture Quality

Step 1-

Step 2:

Step 3:

[B57020

At the right contro! panel, place the MONITOR switch in the TAPE position
Press the AB button located in the light well above the left contro} panel.
An EE picture will remain on the monitor screen as long as the AB buttoxn
is depressed. Release the AB button and return the MONITOR switch to
the TAPE position.

Thread a standard test tape and place the equipment in the reproduce mode
A minimum of 375 lines resolution must be observed on the monitor, exhibit-

ing no significant trailing white or black and negligible rf contamination.

Place the MONITOR switch on the right control panel in the EE position
Feed a standard multi-burst signal to J43003s MODULATOR INPUT Place
the oscilloscope probe in TP43003 MULTI-GRID. Adjust R43003 INPUT
LEVEL to achieve a 20 volts peak-to-peak amplitude for the 4. 2 megacy:le
signal burst. The multi-burst frequencies will appear in the relative ampli-
tudes listed below:

Frequency (mc} Amplitude (peak-to-peak volis)
4.2 "-.go/,/
3.6 16
3.0 14
2.0 11
1.5 '
0.5

/3

Folerances for the above values are = 10%.

Readjust R43003 INPUT LEVEL for an amplitude of T7"volts from sync tip
to the center axis of the multi-burst, with no white compression.

Place the oscilloscope probe at demodulator TF62004 VIDEO OUT. The
multi-burst signal observed at this point will indicate the overall frequency
response of the system on an EE basis and must conform within plus or
minus 1 db to the values listed below:

[

——

LEVEL control for a 1 volt peak-to-peak rf signal. w2 c-.,hﬁmﬁ“ (EX I\
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Urequency (e ) Levelindb (1 5wme =0db)
0.5 0
1.5 0 (Refcrence)
2.0 0
30 -2
3.6 -3
4.2 ~ 10

Vil LEE PICTURE CHECK OF PROCESSOR

Siep o

CKOC-20

Place the MONITOR switch on the right control panel in the EE position and ad-
sust the demodwlator VIDEO OUTPUT LEVEL control R62002 for a demodulator
outpur of 4 Volts poak-to-peak as measured at test point TP62004 VIDEQ OUT

4. Piace the oscilloscope probe at processor test point TP75006 INPUT. The 4

volts peali-to-peak video signal from the demodulator will be ¢. srved at this
point . '

Place the oscilloscope probe at test point TP75008 CLAMPED COMPOSITE
VIDEO. Adjust R57010 INPUT LEVEL for a 7.0 volts peak-to-peak com -
posite video wave form. Mo Pretesren /0,0 vt /. g

Adjust R75002 WHITE CLIP fully clockwise; adjust R 304 LOCAL PEDESTAL
HEIGHT . fully counterclockwise. Place the following poftenfiometers in the
cenfex of their ranges: R75005 LO - VIDEO GAIN, R75007 OUTPUT 1
LEVEL, R75008 OUTPUT 2 LEVEL. R75009 OUTPUT 1Z ADJUST . R750. ..
LOCAL SYNC GAIN, and R75012 OQOUTPUT 2 Z ADJUST.
s RICOL  Alech dop

Svuchronize the oscilloscope exfernally from TP75006 INPUT. Place the oscil-
1oscope probe at TP75017 COMPOSITE GATING. Adjust the oscilloscope for

a display of three horizontsl gating pulses. Remove V75019, sync amplifier .
and adjust control C75001 (horizontal) OSC FREQ ADJUST until horizontal
garing pulses on the scope drift stowly. Replace V75019; the horizontal oscil-
fator will lock and the horizon’ ' gating pulses will remain stationary on the
scope.

Place the osciiloscope probe at TP75009 CLIPPED VIDEO. Rotate R75004
LOCAL PEDESTAL HEIGHT throughout its range to determine that clipping can
be accomplished from syreHp to 50% of viden level. Adjust it for 1. set-up.
resulfiug in a wave form of approximateiy 5 volts pesk-to-peak amplitude

1B57020
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Step 6. With the oscilloscope probe at the same test point, rotate R756002 WHITE
CLIP throughout its range to determine that ¢clipping can be accomplished
{rom white peaks 1o beyond 50% of video Jevel. Leave it in the maximum
clockwige position

Step 7: Place the oscilloscope probe in TP75004 VIDEO ONLY. Rotate R75005 LO-
CAL VIDEO GAIN throughout its range to determine that a minimum 1 volf
peak-to -peak signal is avajlable at TP75004. Adjust R75005 for a 0.7 volt
pesk-~to-peak signsl at TP75004

Step 8- TPlace the oscilloscope probe 3t TP75005 COMPOSITE VIDEO. Rotate 75011
LOCAL SYNC GAIN rhroughout its range to determine that a composite sig-

4,8 n3i of X volts peak-to-peak minymum 1s available at TP75005. Adjust R75011

for 5 sync smplitude representing 25% of the composite signal level.

Step 9.  Place the oscilloscope probe at TP75007 VIDEO OUTPUT 1 Leave J75004s

VIDEO OUTPUT 1 connector unterminated Adjust R75007 OUTPUT 1 =~ I EL

P = for s 2.8 volt peak-to-peak composite waveform at TP75007 Terminate
v rudavdi 3750048 with 3 75 obm dummy plug or a 75 ohm terminated coaxial cable,

o (e
by

Srep 10

Step 11

[B57020

and adjust R75009 OUTPUT 1Z ADJUST for a-i::-;:“v-q]z peak-to~-peak video
signal as measured at TP75007, Shities o fenddird,

Place the oscilioscope proke a1 TP75010 VIDEO OUUTPUT 2. Leave J75005s
VIDEO OUTPUT 2 conbpector unterminated Adjust R75008 OUTPUT 2 LEVEL
for a 2.8 volt. peak-to-peak composite waveform at TP75010. Terminate
J75005s with 3 75 ohm dummy plug or a 75 ohm terminated coaxial cable

and adjust R75012 OUTPUT 2 Z ADJUST for a 1.4 volt pesk-to-pesk video
signal as measured at TP75010.

Rorate R75014 HORIZONTAL BLANKING WIDTH fully counterclockwise.
Adjust the following confrols o their mid-range; R75013 HOR GATING
WIDTH. R75015 VERTICAL BLANKING POSITION, R75016 VERTICAL
BLANKING WIDTH. and R75017 GATE PHASE Adjust the oscilloscope
for a digplay a1 ihe horizonta] sync raze. Adjust R75004 LOCAL PEDES-
TAL HEI GHT for 50% set-up.

Adjust R75017 GATE PHASE to the point where the trailing edge of syrc
begins to narrow. Back-off R75017 approximaiely 36 degrees from this
point. Mt

Adjust R75013 HOR GATING WIDTH to the point where the front porch

begins to lengthen. Re-check sfep 12 and repeat if necessary. If step 12
is repealed, repeat siep 13.

CKO-21
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Adjust R75014 HORTZONTAL BLANKINC WIDTII fully clockwise. Af this setting
blanking will extend approximately 3 microseconds inte the active picture arca.
Re-adjust R75014 to the point where the back porch barely begins to lengthen.

Place the oscilloscope on line sync and adjust it for display at the vertical sync
rate  Use expanded sweep so that the vertical blanking interval occupies ap-
proximately one-half of the sweep width. Adjust R75015 VERTICAL BLANIK-~
ING POSITION until the back porch blanks out one more horizontal line of video
information than normal .

Adjust R75016 VERTICAL BLANKING WIDTH until the front porch blanks out
one more horizontal line of video information than normal,

Re-adjust R75004 LOCAL PEDESTAL HEIGHT, which was adjusted in step 11
above for 50% set-up, for a normal set-up of 10%.

Check the following test points for output waveforms and amplitudes listed:

TP75011 KEYWNG PULSE for 15 volts peak-to-peak, with 1 microsecond delay

between leading edge of keying pulse and trailing edge
of sync e Hocirke TWaci Safy—g.z_

TP75015 SYNC IN fer .‘35 volts peak~to-peak, +,5 volts.
& b 15T
TP75016 SYNC OUT for Tvolts peak-to-peak minimum. WA

TP75018 SYSTEWM SYNC for 2 volts peak-to-peak minimum.

Vil DRUM SERVO CONTROL

Drum Servo Control Unit

Make the following checks with tape threaded on the tape transport and while feeding a video
input signal to the system.

CIKO-22

At the drum servo control unit in rack 2, rotate S65001 SYNC SELECTOR through
its four positions, LINE, VIDEQO, COLOR and EXT. Tor each switch position
there is a corresponding lamp af the top of the unit, directly above the meter

face Determine that in switc.aing from one position to the next, the proper

indicator is illuminated

[B57020
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Synchronize the ogcilloscope to the line frequency. Rotate S&5001 SYNC SEL-
ECTOR to VIDEO and adjust the following contyols in the direction indicated:

R65002 OSC CONTROL SENSITIVITY fully counterclockwise
R6B5003 MINTMUM FREQUENCY fully counterclockuwise
R65004 MAXIMUM FREQUENCY fuliv clockwise

R65006 DAMP GATN fully counterclockwise

tusert the scope probe in TPG5015 OSC OUT.and tke ground probe s TP65014
OSC CONTROIL.. Adjust R65005 FREQ control for a 140 volts peak-to-peak -
240 oyele scuare wave on the oscilloscope. Some slight drift is permissible.
feo stk .gw-br*-“-} :

tusert the oscilloscope probe in TPR3017 PHASE SHIFTER. Place the oscil-
loscope oo internal sync¢. Adjust R65007 PHASE SHIFTER SYMMETRY for

a symmetrical 240 cycle square wave, i_—z—rvol_ts neak~to~-peak = 0.3 volt,

Insert the oscillnscope prebe in TPELC1R 240 CY SYM and adjust the 240 CY
SYMMETRY control R65008 for a precigely symmetrical {« 2%) 240 cycle
square wave of 140 volts peak -to-peak + 20 volts

Place the test probe in TPA5016 240 CY TO DRUM and adjust LA5006 240
CY TO DRUM. {adjacent to the test point} for the maximum 240 cycle sine-
waye gignal, approximarteiv 30 volts peak~to-peak .- 5 volts. Adjust LAS)OR
countirclockwise to reduce the signal voltage by 2 volts peak-to-peak.

Mave the oscilloscope probe to TP&5013 240 LY REY. Sync the oscilloscope
to line and adjust LG5005 240 CY (located adjacent to R650033 for the maxi-
mum 240 cycle damped sine wave. Minimurm allowabie amplitude is 80 volts,
peak-to-peak.

Actuafe the HEAD OVERRIDE switch (v the light well above the right contrel
paunel. The videc head will rotate. Check, and if necessary, adjust the vol-
tage for each of the 3 phases on the head motor drive amplifier (as explamed

Insert the ogcilloscope probe in TP65004 PE CELL N of the drum servo con-—

trol unit. Check for a 240 cycle sguare wave signal of minimum 15 volts

peak-to-peak ampiitude [ Yk wbllice  Atchode Qicg 5 SCpr 25,

X I S o
4 nip § By

;}3:‘_5" (s CKO
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Step 11

step 12,

Ster 13

Step 15,
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NOTE

This signal is from the photoeiectric cell
amplifier. A
4. L2
isert the probe in TP65012 PHASE COMP and check for a 480 cyele Thvolts
peak-te-peak ampditude square wave ¢ of possibie varying symmetry). Re-

meve the test probe J,W“ T ¥ \Lf

Remove the ground from TPR65014 OSC CONTROL. Ground TP£5012 PHASE
COMP 10 the chassig. Adjust R65001 METER BALANCE so that the meter nn
the front panel of the drum servo control unit is zevoed at dead center. Re-
move the ground from TPA5012. 'The meteyr Indjcatien should remain at approxi-
mately zero, although a little drift 18 allowable.

Jusert the oscillogenpe test probe in TPES005 240 CFY SQ WAVE OUT. <Check
for a 249 cycle syuare wave of at least 14 volis peak-to-peak amplitude.

{nsert the probe 1 TP65007 240 C¥ SINE WAVE OUT and check for a 240 cycie
sine wave of 35 volts peak-fo-peak = 5 voite amplitude. U necessary, adjust
LAGN03 240 €V TO SWITCHER for proper signal sveometry. < A& xeoucas ni?'n—uﬁitlk

Using the dual-trzce oscilloscope attachment, place cne test probe in TP65001
50 CY TG CAPSTAN and the other probe in TPA5003 DIVIDER OUT. Place the
oscilloscope pre-amplifier selector switch in the chopper yposition. Adjust
J.A5001 uutil the negative half of the 80 cycle sine wave at TP65001 (29 volts
peak-to-peak =+ § voltg) is coincident with the postive half of the 248 cycle
square wave at TPA5003 (140 volts peak-to-peak). £ /G velf< 6@

Place one test probe in TP65002 240 CY TO SCOPE and the other in TP&5013
240 CY REF, Adjust L65002 (located next'to LA5001) until the % balf
of the 240 r‘vo](;)a;g!?ev wave at TPa5002 (3 valts peak-to-peak £ 1 volt} coin-
cides with the megabue hall of the dampesd sine wave at TPA5013 {80 volts

peak-to-peak minimum j.

insert one test prohe in TP65005 240 CY SQ WAVE OTIT at the drum servo con-
fro! uoit and the other prnbe m ,;/EF‘WOQ EDIT, ?UIS GA\TE At tne comgonle
yight conirol panel. press th(, RE\ 1‘)RU pus wbuiirm Ad)ust Las00Gg 4101 ated
rext to R65003} so that the fab time of the 240 cycie square wave at TP65005
/14 volis peak-fo-peak minimum ) coincides with the approximate center of the
edif pulse gate at TP65009 (200-270 microseconds, 100 volts peak-to--peak

mnimum 3. B
V L L300 _5

mB57020
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Step 18:

Step 20:
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Step 23:
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Move the probe from TPA5005 to TPGE5008 EDIT PULSE. Observe tha: an zcoél 7/
edit pulse of approximately ™.volts peak-to-peak amplitude and 80 micro-~ 3 - D )
seconds duration is present at TP65008. Continue adjusting 165005 until

the Jeading edge of the edit pulse occurs approximately 60 reicroseconds 5:7—“. exf
after the leading edge of the edit pulse gate at TP65009. S%hx Uef Prblee,
’w C'r_» \’7’ '2,.(,\" %J@_LMJ (‘7’31!-{.4'(!6«(29) ¢<L P/‘,(,.C‘:ﬁ“\‘
Remove probe {rom TP65008 and insert in TPE5002 240 CY TO SCOPK.

The edit pulse will be superimposed on each fourth cycle of the 240 cycle

signal and will be gvolts peak-to-peak minimum amplitude.

With the scope on single trace, place the fest probe in TPA5013 240 CY

REF. The signal will be a 240 cycle damped sine wave not jess than 160

volts peak-to-peak amplitude. Remove tube V85026 6AW8BA. The gignal

should disappear. Switch the system {c reproduce by pressing the PLAY

button on the right control panel of the console. The signal should re-

appear (80 volts peak-to-~peak minimum )}, Replace V65026.

Press the STOP pushbutton on the right control panel. The video head will

continue to rotate because the HEAD OVERRIDE switch is still in the OVER -

RIDE position from step 8. Insert the test probe in TP65011 REF PHASE

and adjust 165004 REF PHASE for maximum amplitude {35 to 45 volts peak-

to-peak ) of the 240 cvcle sine wave at TP65017.. The waveform at this

point will not be a pure sine wave. z}\‘ )
AN

insert the oscilloscop » probe in TP65017 PHASE SHIFTER and rotate R65006
DAMP GAIN throughout its range. The signal should remain symmetrical,
showing less than 2% change throughout. If not, adjust L65004 REF PHASE
so that the signal will retain its symmetry for all positions of R65006. Turn
R65006 fully clockwise. Taiggec fumn TP /S g i Panh, ol

| /3 ) s sl /
Move the test probe to TP6501.2 PHASE COMP aund observe the 120 cycle gj?@,m-(p
square wave, Roftate R65003 MINIMUM FREQUENCY fulty clockwise and NeoT Aok
then R65004 MAXIMUUM FREQUENCY fully counterclockwise. The svstem (}LE?L
should remain locked. //z,

Insert coaxial shorting plug at J65012s COYLOR N, Switch S65001 SYNC
SELECTOR fo the COLOR position. The waveform on the oscilloscope
will become asymmetrical. Wait aporoximately five seconds and switch
sync selector back to VIDEO. The waveform should recover symmetry
slowly. Repeat above steps, with shorting plug removed from J65012s.
Increase the waiting interval to approximately ten seconds. The wave-
form should recover slowly from the opposite direction. This will
simulate the two conditions of signal loss, one for a short interval, and
the other for 2 longer interval,

CKO-25
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Step 24: Turn R65002 OSC CONT SENSITIVITY to ifs maximum ¢lockwise position. Ad-
just R65003 MIN FREQ and R65004 MAX FREQ so that the waveform, for both
conditions listed in step 23, recovers in three seconds or less.

IX LEFT CONTROL PANEL

Step 1: Adjust the HEAD OVERRIDE switch to the ON position. Place the automatic
compensation circuit in manual operation by releasing the AUTOMATIC COM-
PENSATION pushbutton so that its lamp is extinguished. Note the indication
on the OPERATING HOURS dial.

Step 2: Turn the TIP PROJECTION control throughout its range, observing the action
of the tape guide lever which should move the tape guide away from the video
head assembly as the control is turned counterclockwise, and toward the video
head assembly as the control is turned clockwise. Set the tip projection cantrol
at mid range, RED /(AdccleR.

Step 3: With tape threaded along tape path and the SCOPE SELECTOR switch on the left
control panel to SWITCHER OUTPUT a horizontal trace should appear on the
face of the cathode ray tube at the left control panel. Open the top portion of
the consgole front pane! to gain access to the under-panel controls of the left
control panel. Adjust the scope FOCUS, ASTIG, HOR-POS,and VERT POS
controls as necegsary. Place the SCOPE GAIN control at mid-range.

Step 4: Switch the SCOPE SELECTOR to SYSTEM. STABILITY. A one-to-one Lissajous
figure ({(formed by two 240 cycle signrals from the drum servo control unit)
will be displayed on the scope face.

Step 5:  Switch the HEAD OVERRIDE toggle OFF. Press the PLAY pushbutton and then
the RECORD pushbutton to place the gystem in the record mode. The cathode
ray tube on left control panel should display a field pilse on the Lissajous
figure. The CONTROL TRACK LEVEL meter on the left meter panel of the
console should indicate that the control track signal is present. This signal
is from the confrol track generator whose adjustment procedure follows.

Step 6: insexrt the oscilloscope test probe in TP56002 OUTPUT at the under-panel con-
trols of the left control panel. Adjust R56011 LEVEL for maximum undistorted
sine wave signal, approximately’ 20 volts peak-to-peak,mimimsssm, Adjust
R56010 CALIBRATE control until the CONTROL TRACK LEVEL meter on the
left meter panel indicates 0 vu. Continue recording for about one minute, then
press the STOP pushbutton. \
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Step 7. Rewind the tape to the begimming of the oue izinuie recordins 1wade in the

previous step.

Step &: Place the tect probe in TP56001 OUTPUT (PLAYBACIIY. IFreos the PLAY
pushbufton to reproduce the recorded signal. Adiust 256308 PLAYEBACK
LEVEL for a 10 volt peak~to-~peak undistorted sine wave indication on the
oscilloscope Turn R56007 PLAY. CX CALIBRATE to ihe point where the
CONTROL TRACK LEVEL meter reading is 0 vu . {e...ove the fest probe.

Step 9:  Press the RECORD pushbuiton and t m the VIDEO RAECCAD CUIJRLNT
METERING selector 1o each of its fcur positions. A vecord curvent of
40 meter divisions per channel should be indicated on the VIDEOC RECORD
CURRENT meter on the right hand meter panel at the top of the console.
It may be necessary to adjust the gain controls on the veccrd driver on the
right side of the console behind the front pans! to cbtain the specified in-
imum. Press the STOP hutton.

St .- 10: Determine that the OPERATING HOUTRS dial has operated during the adjust-
ment process

X CAPSTAN SIGNAL GENERATOR. |
o
Step 1. Place the ¢scilloscope/sync selecter on line. Adjnci 248530 AANGE CCHTARCL
to position number 5. Turn R48001 SENSITIVIT™ fuily ccuiterclociwise
Place the oscilloscope probe in TP48001 OUTPUT  Adiuct 2430302 BIAO for
a stationary 69 cycle display.

Step 2: Place oscilloscope probe in TP48003 BIAG and adjust the cocilloscope fov
calibrated dc input. A bias level of approximately 1% volts de should be -
dicated on the oscillosco, e.

Step 3:  Adjust R48003 METER BAL until the meter needle is ceniered. _

,L*‘)

Step 4: Thread a tape and place the equipment in tr - reccrd :mede. Check the capstan
motor power amplifier o determine that both {3 ases read exactly 120 on the
capstan motor power amplifier meter. Adjust if necessary. Adjustment pro-
ceedure is sirailar to that described previously for the head motor drive
amplifier. Continue to record for at least two minutes.
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Lien o Place the cacilloscope on internal svie  Place the oscilloscope piclhe in
TP4gG02 Press the REWIND suchbution on the risht control panel and »owind
the tape tn the beginning of the recording veade in ctep 4. Press the PLAS
pushbutton. Adjust R48004 OUTPUT for 120 dial indication for beth phages on
the capstan motor drive amplifier . N—

v from Wk . Coeidiehedicecae daatbd Witloe a0t b o ?;-137' 559“%,

Step 6.  Adjust R48005 CONTROL RANGE . until the meter needle rests at the center
of the scale, This may result in a d-iiting wavelorm being displayed when the
oscilloscope probe is placed at TP48002. This waveforry will have an amplitude
of approximately 16 volts peak-to-peak.

Step 7.  With the oscilloscope probe at TP48002. adjust R48001 SENSGITIVITY to the
highest clockwise position that will maintain the stability of the displayed wave-
form. 1f necessary, re-adjust R4800Ato re-center the meter needle.

)

Step 8 Place the sysiem in the reproduce mode and start and stop it several tiraes to
determine thai the system stabilizes gefore the fema tape guide is actuated.

Step 0. While in the reproduce mode manually interrupt the capstan speed aud determine
thal the systera quickly recovers stability when the speed is restored.

Step 10. Continue in the reproduce mode to the end of the vecording made jn Step 4 At
this point the control irack signal wil) cease and relay K48003 will actuate .
short ag out the sensitivity contiyol.

Step 11:  Place the equipment in standby. Adjust the oscilloscope to internal sync and for
a display of four sine waves at the 60 cycle rate. Place the probe at TP48001.
Adjust ‘switch Z48001 SFEED OVERRI!DE to maximum clockwise position. The
display will increase to a2 minimum of five sine waves. Retorn Z48091 to NORMAL

Step 12:  Adjust the oscilloscope for a display of six sine waves Adjust Z48021 to maximum
counterclorkwise position "The display will decrease to five sine waves IReturn

748001 to NORMAL

St 5 15 Flace ithe gystein in bead override mode The capstan should rotante.

X HEAD OVERRIDE CHECK OF CHANNEL SWITCHER

5te 1 rlaze the HCAD OVERRIDE switch in the CVEDRRIDE pocition and e onitor
switch in the TAPE position.

4y CiO-28 1057320
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Step 2: Place switch S64001 BLANKING SWITCH in the OUJT position. Imsert the
oagilloscope probe at TP64005 240 CY INPUT and adjust R64010 240 CY
LEVEL for a 10 volt peak-to-peak amplitude 240 cycle signal.

Step 3: Move the oscilloscope probe to TP64004 480 CY FILTER and adjust L.64002
FILTER (located to the right of R64006) for a symmetrical sine wave approx-~
imately 8.0 volts peak~to-peak.

Step 4. Place the oscilloscope probe in TP64008 480 CY LIMITER and adjust 864009
480 CY SYMMETRY for a 480 cycle waveform of optimum symmeiry.

Step 5: Using a dual-trace pre-amplifier in the oscilloscope , and synchronizing the
oscilloscope exiernally from TPBR4004 480 CY FILTER, place one probe in
TP64003 CHAN 1 a.ndj ZCSWITCH and the other probe in TP64002 CBAN 1 TO
SWITCH TUBE. A 4-@:9-cyole t_.;_\a.pezoidal waveform with rf superimposed will
be observed at TP64002. A 249 cycle square wave will ge g_bs.erved at TP64003.
Adjust 1.64002 carefully untll the positive portion of the 288 cycle Lrapezoidal
waveform coincides with the center of the positive portion of the 248-cycle
squaTe wave. 280

Step 6: Remove the probe from T P64002 and place it in TP64007 CHAN 2 TO SWITCH
TUBE. The trapezoidal waveform and the square wave will have the centers
of their positive portions coincident as in Step 5 above,

Step 7: Remove both probes. Insert one probe in TP64011 CHAN 3 & 4 SWITCH, and
the second probe in TP64010 CHAN 3 TO SWITCH TUBE. The trapezoidal
wave form and the square wave will have the centers of their positive portions
coincident, as in Step 5.

4

Step 8: Remove the probe from TP64010 and insert it in TP640TS<CHAN 4 TO SWITCH
TUBE. The trapezoidal wavaform snd the square wave will have the centers
of their positive portions coincident. as in Step 5.

Step 9:  Remove both probes. Restore the ogcilloscope to single chaanel operation.
Place the oscilloscope probe in TP64020 SWITCH PLATES, With the four
channel -.gain, and chamnel equslizer confrols -gset at mid-range, and
R64013 at mid-~setting . the level of each channsl as observed at TP64020
should be approximately equal.
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Step 10: Place the MONITOR, switch in the EE position. Place S64001 BLANKING SWITCH
in the IN position. Place S64002 in the NORMAL position. Place the oscilloscope
probe in TP64012 BLANKING SWITCHER INPUT. A symmetrical 480 cycle square
wave will be observed.

B8tep 11: Trigger the oscilloscope externally from TP75018 S8YSTEM SYNC, in the Processor
Place the oscilloscope probe in TP64023 PROCESSED SYNC. The 15.750 cycle
horizontal sync pulse input at this point will measure approximately 1 4 volts peak-
to-peak. ‘—?‘/"C‘—/l‘b M.

Step 12: Return the oscilloscope to dual trace. With the oscilloscope connected as in Step 11,
place the second probe in TP64021 PULSE POSITION. Observe that the lesding
edge of the pulse at TP64021 is coincident with the trailing edge of the pulse at
TP64023. Place switch S64002 in the OUT position. The pulse at TP84021 should
shift from 6.5 to 10.5 microseconds to the right

Step 13: Place the oscilloscope on line sync. Remove both probes. Place one probe in
TP64017 COMPOSITE GATING, and the other probe in TP64018 COMPOSITE

GATING. The waveforms at each test point should be identical and exactly 180
degrees out of phase with one another. Eoth waveforms will consist of 480 cycle
square waves with 15,750 cycle sync pulses superimposed. The amplitode of the
sync pulses as measured at TP64017 COMPOSITE GATING will be approximately
20 volts peak-to-peak,

XII VIDEO REPRODUCE SYSTEM

Step 1.  Degauss the video head with the hand degausser. Turn the TIP PROJECTION
control on the left control ,panet completely counterclockwise. This positions
the female guide post to 1ts maximunr inward position (away from the operat )

and results in the female guide being ai its maximum disiance from the head drum.

Step 2-  Reset the TIP PROJECTION control to the red mark. Thread the video reference
tape and press the PLAY pushbutton.

CAUTION
NEVER TOUGH THE RECORD PUSHBUTTON

WHILE A STANDARD REFERENCE TAPE IS
THREADED.

CKO-30 1B57020
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With the system in the reproduce mode, adjust the allen hesd screw on the
female guide post for minimum skewing in the reproduced picture, I any
scalloping ig noted, adjust the guide height by the alien head screw adjnst-
ment, {o correct.

Place the oscilloscope probe in TP64019 OUTPUT on the channel switcher, /\"\
Adjust TRACKING control on the left control panel for maximum output on !J

the oscilloscope. Hosdlaqi_ (g Coceasd
'Vkmw P’ (o Tape Q¥H-
Adjust R64003 PHASING on the channel switcher and, if necessary, L65003

240 CY TO SWITCHER on the drxumn servo conirol for a continusus rf anyelope
as observed st TP64019 OUTPUT and/or on the left control panel oscilioscope.

Adjust the individua! channel switcher inpur level conirols for maximum aud

equal amplitudes per chauoel below clipping level . 7 Jre—T e beooe Yrvax .Ijnl.m-—}:
A,"em;}l..i > -

Adjust the individual CHANNEL EQUALIZER conrrols (64661, 640663

64004 , ~L64005, R64002, R64005, R64008, R64012) and R64013 for optimum

picture quality.

Place switch S64002 OUT-NORMAL on the channe] switcher in the OUT posi-
tion, and observe that the switching transients appear in line vertically at
the left side of the pictere Place switch S864002 in the NORMAL position.
The swilching transients will disappear. Replace the video aligumens tape
with 3 new roll.

XJI VIDEO RECORD SYSTEM

Step 1:

Step 2:

Step 3

IB57020

The record driver operating controls are accessible through the drop-down
upper portion of the console front panel. Serall four gain controls 1/4
clockwise. Connect a microphone to the MIC INPUT receptacle at the front
of the console bejow the right control panel. Using 2. monoscope input signal
press the PLAY and then the RECORD pushbuttons

Place the oscilloscope probe at TP33005 INPUT at the record driver. The
rf envelope observed at this point will measure approximately 1 volt peak=-
to~peak.

Place the oscilloscope probe sequentially at each of the channel tost points

TP33001 through TP33004., The channel ouiput, as messured at each of these
polnts, should be an »f sigonal approximately 10 volts psak-to-peak amplitude.

. e
f/crc 5791»-“«' ' Ao Ve AR O n
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Step 7:
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Press the STOP pushbutton. Rewind the tape and then press the PLAY push-

button to reproduce the monoscope signal just recorded. Check the tracking con-
trol and channel switcher, if necessary, to determine that all channels are oper-

ating satisfactorily.

Make a new recording of the monoscope pattern. While the recording is being
made , adjust the individual channel level controls in sequence from their ex-

treme counterclockwise to their extreme clockwise positions. Make micro-
phone announcements as each control is adjusted indicating the dial setting of
the control] at that instant.

Reproduce the signal recorded in Step 5 and monitor the audio channel. Deter-
mine, by observing the reproduced picture, the optimum setting of each channel
control. Place each control at its optimuwm setting.

With each control at its optimum setiing . make a new recording. The quality
of the reproduced signal f{rom this new recording should be optimum.

With the system in the record mode, adjust R56009 VIDEO RECORD METER
CALIB. on the left contro] panel chassis for a reading of approximately 80 on
the VIDEO RECORD CURRENT meter on the right hand meter panel with the

VIDEO RECORD CURRENT METERING switch in the CH 1 position.

XV GUIDE POSITION SENSOR

CKO-32

CAUTION 1.

NO ATTEMPT SHOULD BE MADE TO ADJUST
THE GUIDE POSITION SENSOR UNLESS THE
SYSTEM IS OPERATING PROPERLY AS INDI-
CATED BY THE PRECEDING CHECKOUT PRO-
CEDURES.

CAUTION 2.

NO ADJUSTMENT OF THE CHANNEL SWITCHER
SHOULD BE MADE AFTER OR DURING ADJUST-
MENT OF THE GUIDE POSITION SENSOR.

IB57020
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Step 1: At the left conirol panel

Step 2:

Step 4:

Step 5:

IB57020

tape on the ape transport,

Feed a standard signal fo the equipment.

System Checkout and
Routine Maintenance

I

Tk

T
H

seii the AUTOMATIC COMPENSA TION contro] for

manual operation (indicator tamp will be extinguished). Thread a reel of

Place the EE~-TAPE switch in the

TAPE posiiion, Press the PLAY pushbutton, then the RECORD pushbutton
t0 place the equipment, in the record mode.

lace the oscilloscope test probe in TP49007 on the guide position sensor front
panel. A negative sync signal (from the processing amplifier} of ai least 2

volts peak-to-peak amplitude should be displayed.

Sync the oscilloscope to internal negative and insert the rest probe in TP49006.
Fmeees=m=y, adjust R49003 DELAY width to obtain a 7 microsecond pulse

approximately 100 volts peak-to-peak in amplitude.
el .'-,;\*34,,._1- P adad }.—.'w.l"' 7 LB vua:a,cvm oA

Switch the oscilloscope to de and insert the test probe in TP49005.

o ,J:.(: e \‘L...J..... b;s(

If necessary,

readjust R49003 DELAY width so that the peaks of the displayed sawtooth wave-
+15 volts) above ground. a..d & st (e m‘.cr.,m;-?l.:'vm,,

7

form are 157 volts {
17y

Insexrt the oscilloscope probe in TP49004.

should be displayed.

A 5-volt peak-to-peak waveform

Insert the oscilloscope probe in TP49001. A 480-cycle sguare wave signal
(from the switcher) of 5 volts psak-to-peak amplitude should be displayed.

Sync the oscilloscope to internal positive , with the sweep to 10 microseconds

per centimeler,

Insert the probe in TP49002. If necessary, adjust R49001

ZERO ADJ to obtain a positive pulse 80 microseconds wide and 30 volts peak-

to-peak in amplitude.

press the STOP pushbutton.

Continue recording for approximately 2 minutes: then

Rewind the tape to the beginning of the 2 minute recording following the ad-

justment In Step 8.

Switch the oscilloscope fo the 1 volt/em dec range. Insert rthe probe in TP49003.

Press the PLAY pushbufton, and, as the signal recorded in Step 8 is reproduced,
readjust R49001 ZERO ADJ conirol, if necessary. for a zero volt de indication.
Note that the correct adjustment of this confrol is the one closest to the setting
obtained in Step 8 {several other points in the range of this control may produce

2. zero indication).

Press the STOP pushbutton.

www americanradiohistorv com
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Step 13:

Step 14:

Step 15:

Step 17:

CKO-34
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At the tape guide servo, lurn GAIN CONTROL R67008 fully counterclockwise.
Note the setting of the TIP PROJECTION conirol on the left control panel ; then
turn it fwl clockwise fo create a large error voltage to the tape guide amplifier,
Watch the tape guide gear mecbunism and slowlv advance GAIN CONTROL R67008
1o the point where the gears begin to furn. Return the TIP PROJECTION control

to ie—emdginal positton. Rz o wd/ co tor,
CAUTION

When switching o automatic in the following
steps closely observe the reproduced pic-
ture. If the iape guide moves 100 far, as
indicated by a venetian blind effect in the
picture, immediately place the equipment
"in manual operation fo prevent possible
permanent damage 1o the head assembly.

Rewind. the tape to the beginning of the 2 minute recording made in Step 8. Press
the PLAY pushbufton to reproduce this signal. Place R49002 SENSITIVITY con-
trol on the guide position sensor af, midrange.

Tores EFcd &/ cfc-u JeA e e

Press the AUTOMATIC COMPENSATION pushbutfon at the left control panel
(indicator lamp will glow brightly). If any buniing occurs, carefully reduce
the setfing of R49002 SENSITIVITY on the guide positfion seasor.

When the aufomatic compensation circnii is operating properly rhe pilot Jight
will glow brightly and the tape guide will be positioned automaxically to eliminate
any venetian blind effect. If a small error in this respect still exists, carefully
readjust R49001 ZERO ADJ on the guide position sensor. 1f the pilot light glows,
but is dim, adjust R49004 CUTOUT ADJ until it brightens.

Misadjust the TRACKING confrol, al the left connrol panel, avd determine that
the equipment is returned to MANUAL operation (illuminaving light of AUTO-
MATIC COMPENSATION glows , but is dim) as ths piciture deteriorates. If not,
readjust R49004 on the guide position sensor until this condifion is achieved.
Return the TRACKING CONTROL to its normal position and the system should
refurn to automatic 3. few seconds after the picmure becomes stable,

Remove V49005 from the guide posirionsensor . The eguipment should switch
from automatic to manual operation ¥ If not, readjust R49004 CUTOUT ADJ to
attain this switching. Then re-check Step 1¢ A compromise setiing R49004
CUTOUT ADJ may be necessary fo return the system to manual operafion under
both conditions of Sfep 16 and Step 17.

IB57020
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Step 18: Press tihe STOP pushbutton. This completes the video portion of the check-
out procedure.

XV CHECK OF AUDIO SYSTEM

Step 1:  Place the MONITOR switch in the TAPE position.

Step 2:  Demagnetize the audio head assembly with the hand degausser.

Step 3:  Connect the audio oscillator (Hewleti-Packard model 200CD or equivalent) to
terminals 1 and 2 of TB-A on the rear of rack 2 and disconnect the incoming

audio line. Set the output frequency for 1 kc and the output level for 1.23
volts rms ( -6 dbm) as measured with the vivin ( Hewlett-Packard model 400D
or equivalent). Place the input selector switch S46015 on the right control

panel] chassis in the BAL BRIDGE position.

Step 4 Place a 600 obm, 1 watt resistor across terminals 4 and 5 of TB-A in rack 2
and disconnect the oulgoing audio line. Connect the vtym across this 600 ohm

resistor.

Step 5: Thread the standard reference tape. and press the PLAY pushbution., Place
the METER switch on the right control panel in the AUDIO position. Ser the
AUDIO PLAYBACK LEVEL control on the right confrol panel so thst the
AUDIO LEVEL meter on the righi-hand meter panel indicates zero vu as the
rone on the tape is reproduced.

CAUTION

DO NOT CHANGE THE SETTING OF THE
AUDIO PLAYBACK LEVEL CONTROL
DURING THE BALANCE OF THE AUDIO
CHECKOUT PROCEDURE.

Step 6.  During reproduction of the iest tape, the vivin reading should be +8 dbm
(0 vu on the AUDIO LEVEL meter). Press the STOP pushbutton. The
vtvm reading should drop to ~-40 dbm or lower, corresponding to a signal
( +8 dbm) to noise ( -40 dbm) rario of 48 db or betier,

Step 7: Remove the standard reference tape and thread a blank tape on the transport.
Press the PLAY and then the RECORD pushbuttons.

1B57020 CKO-35

www americanradiohistorv com

HIIIR

H



www.americanradiohistory.com

AMPEX PROFEBEIONAL PRDDUCTB System Checkout and
et DIviSION Routine Maintenance

Step 16: Rewind the tape to the begmning of the 400 cycle recording made in Step 14.
Press the PLAY and RECORD pushbuttons, and allow the equipment to continue
to record with no input for 30 seconds. This should completely erase the 400
cycle signal recorded in Step 14. Rewind the fape to the beginmning of this
erasure. Press the PLAY pushbutton and observe the noise level on the vtvm.
1t should be -40 dbm or less, indicating a minimum signal-to-noise ratio of
48 db for the +8 dbm { zero vu) signal originally recorded. If the signal-to-
noise ratio is lower than 48 db it will be necessary to adjust R46130 NOISE
BAL as detailed in the Right Control Panel section of this manual.

Step 17:  Re-connect the audio input line to terminals 1 and 2 of TB-A on rack 2. Re-
move the vivm and the 600 ohm resistor from terminals 4 and 5 of TB-A and
re~-connec! the audio output line to these terminals.

XVl VIDEO ERASE AND CUEING UNIT

Step 1-  Disconnect cueing input and output lines from terminals 7 and 8, and 10 and
11, of TB-F at the rear of rack 2.

Step 2:  Thread a tape on the transport and insert the oscilloscope probe a2t TP59003
CUE ERASE. Place the system in the record mode. Adjust C59001 for a

maximum amplitude sine wave on the oscilloscope. Adjust R59005 RECORD
ERASE LEVEL until the sine wave is 60 volts peak-to-peak amplitude

Step 3.  Place the system in the reproduce mode and press the CUE ONLY pushbutton.
With the oscilloscope probe still at TP53003 CTUE ERASE, adjust C59002
ERASE for a 60 volts peak-to-pesk sine wave.

Step 4. Place the audio oscillator ~- Hewleti-Psckard model 200 CD or equivalent --
and the vtvm -- Hewleti-Packard model 400D or equivalent -- across
terminals 7 and 8 of TB-E rack 2. Terminate the input of the vivm with a
600 ohm resisfor. Adjust the audio oscillator frequepncy to 1 kc and the out-
put level for +8 dbm , as read on the vivmm. Do notf readjust the audio oscil-
lator level seiting Remove the vivm from terminals 7 and 8. Place one of
the vivm ieads in TP59002, and the other to ground with the 600 ohm resis-—
tor removed.

1B57020 _ CKO-37
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Step 5:

Step 8:

Step 9

Step 10:

CKO-38
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Remove V59009. Press the RECORD pushbutton. Adjust R59004 RECORD LEVEL
for a reading of +& dbm af TP59002, Place the METER switch on the righr control
panel in the CUE position. This switch is spring loaded in this position and must
be beld in place. The AUDIO LEVEL meter should read 0 vu. If it does not, ad-
just R59007 until it does. Replace V59009 and continue o record the 1 ke, 0 vu

signal.

Press the STOP pushbution and rewind the tape to the beginning of the recording
started in Step 5. Place the system in the reproduce mode. Place 1he vivio
across ferminals 10 and 11 of TB-E rack 2 with a 600 ohm ferminating resistor,
Adjust R59003 PLAYBACI{ LEVEL until the vtvmn reads +8 dbm (0 vu ).

Place the system in the record mode. Without changing the level setfing of the
audio oscillator, record » series of tones from 50 cycles 10 3 ke. Rewind the
tape and reproduce this section. The vivm should read +8 dbm for all of the
tones recorded.

Record o 1 ke signal at 0 vu for approximately one minute. Rewind the tape snd
re-record over this signal, with no input signal. Rewind and reproduce this
section of the tape and read the noise level on the vivm . The reading should bhe
-27 dbm or lower, corresponding 1o a. signal { +8 dbm) fo noise { -27 abm) rario
of 35 db or better. Press the STOP pushbutton.

Remove the audio oscillator and the vivm with its 600 obm resistor:
the cue ourput and input lines af TB-E.

re-connect

Prese the PLAY and then the RECORD pushbuttons. With no audio input to the
cne channel , press TONE pushbutton, ho)ding it down for approximatelv 30
seconds. During this intervzl rurn the MET ER switch to CUE. In this position
the switch is spring loaded and must be held in place. The AUDIO LEVEL meter
should read zero vu + 1 db.

Rewind and reproduce the recording made in Step 10.
tone ghould be heard on the monitor speaker.

A 325 cycle undistorted

Press the PLAY and then the RECORD pushbuftons.
video erase head .

Remove the cover from rhe

IB57020
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WARNING

IN THE ADJUSTMENT THAT FOLLOWS
EXERCISE EXTREME CARE. 700 VOLTS

PEAK-TO-PEAK RF ARE PRESENT ON
THE TRIMMER CAPACITOR. USE AN

INSULATED TUNING STICK FOR ADJUST-
ING THIS CAPACITOR,

Place the probe of the oscilloscope on one side of the trimmexr capacitor C59001
on the video erase head. With the insulated tuning stick. adjust C59001 for a
maximum amplitude undistorted sine wave. Adjust R59002 VIDEO ERASE

LEVEL until the sine wave amplitude is 'eoodrcngs peak—to—peak.m‘i’ress the
STOP pushbutton. Replace the cover on the video erase head.

XVII REMOTE CONTROL OPERATION

Step 1:

.SteE 2:

Step 3:

Step 4.

B

I1B57020

Press the REMOTE pushbutton on the right conirol panel. Its lamp should
light, and all of the signal lamps on the right control panel, except STOP

should be extinguished .

Have an assistant at the remote location press the following pushbuttons in
the oxrder indicated. PLAY, RECORD, FAST FORWARD, and REWIND.
(Observe proper response at the console.

With the s5 stem still in REMOTE, have the assistant press the PLAY push-
button and then the CUE OVERRIDE, TONE, and AUDIO OVERRIDE. The

assistant should now press the REWIND pushbutton and then the PLAY push-
button to reproduce the cue tone just recorded.

Place the VIDEO REMOTE switch S75001 (on the processor) in the NORMAL
position, Have the assistant adjusi the following controls: REMOTE PEDES-
TAL HEIGHT , REMOTE VIDEO GAIN, and REMOTE SYNC GAIN. Check

the monitor for proper operation of these controls. Place the VIDEO REMOTE
switch in the DISABLE position. Rotafion of the remote video controls should

have no effect on the processor oufput.

Press the LOCAL pushbutton on the right control panel. Its lamp should light,
and control should be returned to the right control panel.

CKO-39
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XVl SYSTEM FUNCTIONS EVALUATION

Step 1:  Record approximately five minutes of tuner audio and video, Rewind to begin-
ning of the recording. Press the PLAY pusbbutton.

Step 2.  After one minute press the AUDIO ONLY pushbutton , and record a 1000 cycle
signal at zero vu for approximately 30 seconds. Press the NORMAL push-
button, under the AUDIO ONLY pushbutton.

Step 3:  After approximately one more minuse press the CUE ONLY pushbutton and hold
down the CUE TONE pushbutton for approximately 30 seconds. Release the CUE
TONE pushbutton and press the NORMAL pushbutton under the CUE ONLY push-
button. -

Step 4: After approximately one more minute press the RECORD pushbutton and record
a standard monoscope signal  for approximately one minute.

Step 5:  Press the STOP pushbutton and rewind the tape to the beginning of the tuner
recording.

Step 6.  Reproduce the entire five minutes section and observe closely for correct system
functions as follows:

(a) Tuner audio and video should be reproduced with no visibie or audible de~
gradation.

i{b) During the auvudio only portion of the recording, the original tuner audio should
be completely eliminated and the 1000 cycle signal reproduced with no re-
sulting picture degradation.

{c} During the cue only portion of the recording, the 325 cycle cue tone should
be reproduced and monitored with no resultant degradation to the tuner avdio
or video being reproduced at the same time,

{d) The monoscope signal reproduced during the last minute of the five minutes
interval should check the efficiency of the video erase unit. There should

be no picture degradation of the monoscope patiern due to incomplete erasure
of the tuner video. The tuner audio should remain normal.,

CKO-40 I1B57020
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ROUTINE MAINTENANCE

The routine maintenance of the system has been divided into 10, 25, 100 and
1000 hour operating intervals, The accumulated operating time is displayed on the
OPERATING HOURS indicator on the left control panel,

o Yz dad
10 Hour Checks -- Cleaning

The components on the tape transport must be cleaned regularly. It is recom-
mended that denatured alcohol be used for cleaning all points except the magnetic heads,
and that AMPEX head cleaner (Part No. 087-007) be used for cleaning the heads. Pure
naphtha may be used to clean all points , including the heads, if desired.

CAUTION

DO NOT USE CARBON TETRACHLORIDIE
OR ANY SIMITAR SOLVENT.

Use a.lint-free cloth moistened with denatured alcolol or pure naphtha to clean
the following components:

Takeup idler.

Takeup tension arm,

Concave tape guide -- swing the guide away from the video head assem-
bly and clean the interior with a lint-free cloth moistened with the cleaner,
Then saturate a cotton swab (Q Tip) with the solution and clean the grooves
in the guide. Finally, remove the vacuum hose at the guide and clean out
any accurnulation of lint or other substzances.

a. Supply tension arm.
b Supply idler.

c Guide post.

d. Capstan idler.

e. Capstan

£

g.

h.

Use a lint-free cloth or Q Tip moistened with AMPEX head cleaner to clean
the following:

Video head drum and head tips.

a.
b. Control track head.
c. Audio and cue heads -- both vertical stacks.
a. Video erase head.
1B57020 | CKO-41
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10 Hour Checks -~ FElecfronic Checks

a. Modulator Carrier Frequency

Step 1 Insert the oscilloscope test probe in TP43004 RFE OUT, adjusting the time base
to 0.1 microsecond per centimeter.

Step 2:  Turn INPUT LEVEL control R43003 fully counterclockwise.

Step 3 Adjust FREQUENCY CONTROL R43001 for a? megacycle carrier frequency.

b. Modulation Level

Step 1:

Step 2:

Step 3:

Step 4

Insert the oscilloscope test probe in TP43006 VIDEO INPUT, adjusting the time
base to the horizontal line rate.

Check the signal level, which should be 1.4 volts peak-to-peak {or station standard).

Insert the oscilloscope test probe in TP43003 MULTI GRID and adjust R43003 to
obtain a 17 volts video signal measuring from the center of r f at sync tip to
center of r{ at whiie base line.

Adjust WHITE CLIP LEVEL control R43002 for the proper clipping level as pre-
viously described.

c. Tape Guide Servo System

Step 1:

Srep 2:

Step 3.

Step 4.

CK0O-42

Set the AUTOMATIC COMPENSATION control for manual operation.

Thread the video head reference tape on the tape transport and adjust the position
of the tape guide as explained in the Head Assemblies section.

While still reproducing the reference tape, place the oscilloscope test probe in
TP49005 on the guide posiiion sensor unit.

With the oscilloscope under d ¢ operation, determine that the sawtooth peaks are

160 volts { £ 10 volts) above ground. If necessary agdjust R49003 DELAY WIDTH
to achieve this condition.

IB57020
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Step 5:  Insert the oscilloscope test probe in TP49002 and if necessary adjust R49001
ZERO ADJ for a positive pulse width of 80 microseconds, 30 volis peak-to-
pesk in amplitude,

Step 6.  Set the AUTOMATIC COMPENSATION control for automatic operation.

Step 7: If necessary, readjust R49001 to achieve 2 picture devoid of skew.

a. Video Head Record Current

Adjust the individual record current to each head as described in the Head
Assembly seciion.

b, Head Blower

Replace the paper filters jin the head blower assembly.

¢. Consonle Cooling Assembly

Inspect the air filrer located on the underside of the console cooling assembly.
1f necessary , clearn the filter using a vacuum cleaner. Replace the filter at 500 hour

operating intervals. ?ch.za Wil ocf ¢

100 Hour Routine Maintenance Procedures

a. Cleaning

Make a thorough visual inspection of all components. Remove any sccumu-
lation of diri and dust from inside the console and from each unit in the console and the
racks, Wherever possible this cleaning should be accomplished with a vacuum cleaner
rather than by the use of compressed air.

b. Vacuum Pump Assembly

Remove and clean the three air filters contained in the glass jars on the vacuum
assembly. To remove the filter, unscrew the jar and loosen the screw at the bottom of

1B57020 CKO-43
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Routine Maintenance

the filrer until the component drops down., Wash the filters in naphtha and relocate them
in the assembly, replacing the glass jar.

If adjustment is necessary after the cleaning, see Adjustment in the VACUUM
SYSTEM section of this manual.
¢. Regulated Power Supplies

Check the output voltages of each regulated power supply, if necessary. adjust-

ing to 250 wvolts d ¢. Use an oscilloscope to check the ripple voltage present in the out~
put; vipple shouwd not exceed 10 millivolts.

1000 Hour Routine Maintenance

a. Console cooling fan

Réemovethetopeover—frem the canselesooling fan and remove any accumulated
dirt or dust with a vacuum cleaner. Lubricate each motor at two places, using two drops
of number 20 motor oil. Replace the cover.

b. Vacuum Tubes

Cbeck all vacuum fubes and replace as necessary. Normal station practice should
be followed in this procedure if it prescribes checking tubes at shorter intervals.

When changing tubes in large numbers, which may be necessary at this time, it
is advisable 1o check thoroughly and adjust each component in accordance with the complete
set up procedure described in the SYSTEM CHECKOUT AND ADJUSTMENTS section of this

manual .
c. Tape Transport

Check, and if necessary, adjust the tape and brake tensions as described in the
Tape Transport section.

CKO-44 IB57020
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d. 5000 Rour Lubrication of Tape Guide Motor

Every 5000 operating hours remove the tape guide mofor assembly by dis-
connecting its power connector and removing the four mounting screws which hold it
1o the tape transport plate., Have an assistant hold the motor assembly while the screws
are removed. Place two drops of oll, Ampex catalog Number 51513 (a botfle of which
is furnished ), in each of the lubricating holes provided on the side of the motor assem-
bly. Re-install, after wiping off excess oil with a clean cloth.
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BASIC PRINCIPLES OF VIDEOTAPE RECORDING

Theory of Magnetic Tape Recording

When a material capable of being magnetized is placed in or near a magnetic field, the
molecules of the material become oriented in accordance with the direction and density
of that field.

In magnetic tape recording, the material consists of microscopic iron oxide particles
loosely bonded to a plastic tape surface. On the core of a highly permeable material
are wound a number of turns of wire to form the magnetizing device known as a head.
During recording and reproduction the gap in the core is caused to contact the iron oxide
coated tape, thus completing the magnetic circuit of the core througlt the tape surface.
If the current through the core winding is varied at a given rate and the tape is moved
past the gap, a magnetic pattern directly proportional to the coil current, is laid down
on the tape as it leaves the gap. When the process is reversed, and the magnetized

tape passes the gap with no coil current flowing, the magnetic circuit is completed
again and a voltage, proportional to the rate of change of the magnetic flux at the gap,

is induced in the coil. If both the recording and reproducing processes are performed
at the same constant speed, the voltage induced during the reproduce mode will follow
faithfully the current used during the record mode. The wavelength of the signal recorded
on the tape is a function of tape velocity and signal frequency as shown in the formula:

R,
T % Where: A = Tape wavelength in inches

V = Tape Velocity in inches per second

f = Signal frequency in cycles per second

From this formula it can be seen that, for a given speed, the wavelength becomes pro-
gressively shorter as the frequency is increased, and, conversely, as the tape speed is
increased, the wavelength for any given frequency increases proportionally. The upper
frequency limit of the recording head is determined only by the inductive reactance of
the coil and its distributed capacitance. The frequency limitations of magnetic tape re-
cording are due almost entirely to the reproduce head limitations.

IB57020 OPN-1
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Limiting Factors of Reproduce Head

The voltage induced in the core coil during the reproduce cperation is proporticnal to the
rate of change of the magnetic flux at the gap. When the tape wavelength equals the width

of the gap, the rate of change becomes zero, resulting in no induced voltage. All frequencies
above this cutoff frequency cannot be reproduced dependably. In addition, at frequencies
just below cutoff, the rate of change of magnetic flux, for a given tape speed, i8s greater
than at Jower frequencies. As the frequency is halved, the rate of change is halved and the
induced voltage decreases by 6 db. If a recording is made at constant current covering all
the frequencies up to cutoff, for a given tape speed and a given reproduce head, the repro-
duce bhead output will indicate a characteristic 6 db per octave 'droop!' with descending fre-
quency. This 6 db per octave droop is characteristic of all magnetic tape recording systems
and limits to approximately 10 the number of octaves that can be practically reproduced.

In a 10 octave recording, the signal-to-noise figure for the first octave always will be 60

db poorer than the signal-to-noise figure for the tenth octave., Only radically improved

tape with lower inherent surface noise and improved pre-amplifier design can remove this
10 octave limitation.

To summarize: the bandwidth that can be reproduced on magnetic tape is limited to approxi-
mately 10 octaves by the nature of the reproducing system:; and the maximum frequency
that can be reproduced is determined by the reproduce gap width and tape speed. Because
the minimum gap width capable of being produced commercially is approximately 0, 0001
inch (1/10 mil), the only way to extend the upper frequency limit is to increase the tape
speed (tape to head velocity}. For example: to reproduce a 1 mec signal using a 0.0001
inch reproduce gap would require a tape speed of 100 fnches per second or 30, 000 feet of
tape for one hour's playing time; to reproduce a 4 mc signal with the same 0.0001 inch
gap would require a tape speed of 400 inches per second or 120,000 feet of tape for one
hour's playing time. Obviously such a high speed tape system is impractical mechanically
and certainly uneconomical.

The Problem of Recording a Composite Television Signal

The standard U. S. television signal extends from approximately dc to above 4. 25 megarycles,
a bandwidth of about 18 octaves. The practical bandwidth 1imit of magnetic tape recording

is approximately 10 octaves. A means was needed to transform the dec te 4. 25 megacycle
signal into higher frequency sideband information. Ampex devised a method which used the
composite TV signal to frequency modulate a 5. 00 me carrier producing sidebands extend-
ing from .75 me to 9,25 mc or 4. 25 mc either side of the 5. 09 me carrier frequency. Be-
cause the band from .75 me to 9. 25 me represents only slightly more than 4 octaves, these
signals are easily recorded and repreduced.

Wheu the highest freqguency that the reproduce head must pass has been established and 0. 0001
inch minimuwm practicable gap size is recognized, the necessary tape speed can be calculated.
A 10 mc cutoff frequency requires a tape speed of 1000 inches per second. To achieve this

OPN-2 IB57020
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head-to-tape velocity it was decided to rotate the head at high speed past the tape and
advance the tape at the moderate speed of 15 ips employed in commercial sound record-
ing. The actual head to tape speed used in the AMPEX VIDEOTAPE RECORDER is 1500
inches per second corresponding to a cutoff frequency of 15 me for a . 0001 inch reproduce
head gap width. The rotating head assembly consists of four heads on the periphery

of a 2 inch diameter drum, each head spaced 90° apart. The tape is 2 inches wide and
cupped by a special female guide to contact approximately 120° of the drum periphery.
All four heads are identical in construction and are fed identical FM signals simultane-
ously. FEach head is 10 mils wide and therefore lays down a 10 mil wide track on the
tape. Due to the 15 ips forward tape motion 2 5 mil separation exists between tracks.
Algo due to forward tape motion, the tracks are laid down at a slight angle across the
tape somewhat like successive horizontal scans on a tv raster. It can be seen that a
smaller diameter drum and fewer heads could have been used to achieve the same tape-
to-head velocity but this would have required greater tape curvature. Conversely, a
larger drum with more heads and less tape curvature would have caused added com-
plexity and expense in head congtruction and in the associated electronics. A 2 inch
drum with four heads represents a good compromise between head complexity and tape
curvature. The tape is made to contact 120° of the drum periphery so overlapping of
the video information will take place at the end of one track and the beginning of the

next track. A strip 90 mils wide on the upper edge of the tape and a strip 85 mils wide
on the bottom edge of the tape subsequently are erased. A 70 mil wide audio track

is recorded on the upper edge at 15 ips in the conventional longitudinal manner. Thus,
a 20 mil guard band separates the audio and video information. The countrol track, 45
mils wide, is recorded at the lower edge of the tape, and contains the 240 cycle control
signal and field pulse information. Ten mils above the control track and 10 mils below
the lower edge of the video, a 20 mil wide cue track can be recorded at 15 ips aiso later-
ally along the tape. Cueing audio or cueing tone can be recorded on this track.

FUNCTIONAL DESCRIPTION OF THE VIDEOTAPE RECORDER

GENERAL DESCRIPTION

AMPEX Videotape Recorder/Reproducers use 4 magnetic heads which are mounted 90°
apart on the periphery of a rotating drum to record and reproduce composite video sig-
nals. The head drum is approximately 2 inches in diameter, and rotates at 240 revolutions
per second. A head-to-tape velocity of approximately 1500 jnches per second is achieved
as the heads move across the 2-inch wide magnetic tape.

Transverse tracks., 10 mils wide, are recorded across the magnetic tape by the rotating
heads. A reel-to-reel tape speed of 15 inches per second provides a 5 mil separation
between each recorded track, Center-to-center track spacing is 15 mils.

857020 OPN-5
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As each head sweeps across the tape, 16 to 17 horizontal Jines of picture information are
recorded The 525 lines which constitute 1 frame. are contained ip 32 successive tracks
and correspond to 1/2-inch of reel-to-reel tape motjon.

Audio, Cueing and Control Tracks

Conventional, stationary heads record the audio  cueing, and control tracks in Jongitudinal

|

strips along each edge of the tape. Upon completion of the recording process, 4 synchron-

ized tracke have been recorded on the magnetic tape The video signal has been recorded
across the tape. The audio sound track has been recorded longitudinally along the top edge
of the tape The control and cueing tracks also have been recorded longitudinally along the
bottom edge. The control track is located above the cueing track. They are separated
from each other by an appropriate guard band The audio and cue erase head assembly

is located betweex: the video and audio head assemblies I erases the video information
from the audio track befcre the sound portion of the program. is recorded. Erasure is not
necessary for the control track

Tape Transport

The tape Lransport 18 similar to mechaniams found in other professional quality audio re-
corders. The magnetic tape is controlled by the rotation of the capstan as the tape moves
from the supply reel across the supply ree) 1dler and video erase bead. 1t then passes the
rotary video head, the eragse heads. and the audio and cueing head belween the capstan and
its associated idler and moves across the tape fimer idler to the takeup reel. Accurate
guidance of the tape past the video head assembly is controlled by 4 concave tape guide,
which cups the tape around the rotary head drum  Proper ~2ontact between the video heads
and the tape is maintained by rgid tolerances which cause the guide to fit exactly around
the head drum, and by the application of a vacuum on the guide side of the tape

Modulation and Demodulation of the Video Signal

After the tape has passed the videc erase head, the video signal ig recorded on the tape in
the form of g frequency modulated carrier with an unmodulated freguency of 5 00 rmega-
cycles During the modulation process. }he back porch of the blanking pulse is clamped
to a reference dc voltage, establishing that point as the carrier reference Modulation
polarity is such that freqguency increases as the signhal increases toward white level . The
total carrier deviation ig approximately 2 0 megacycles from tip of syne to peak white
Equaiization circuifs in both the modufator and demodulator compensate for sideband sup-
pression effects in the modulation process, and for frequency respounse variations in the
heads and the magnetic tape Even though the maximum deviation is 2. 0 mc or less, the
5 00 me carrier, when modulated with a composite video signal, contains various side-
bands above and beldw the 5 00 mc carrier corresponding to the instantaneous modulating
frequency.

OPN-6 iB57020

www americanradiohistorv com


www.americanradiohistory.com

AMPEX PROFERSIONAL PRODUCTE Operation _m%_

I

CORPONAZION DIVISION f@@

Capstan Servo System

A close relationship must exist between the posiiion of the video heads, which are con-
trolled by the head drum motor rotation, and the longitudinal position of the tape, con-
trolied by the canstan motor rotation This precise relationship must be maintained
when the system is switched from the record to the reproduce mode., The capstan servo
system locks the volatian of the capstan dyum motor to that of the head drum motor

During record and reproduce modes, the control signal is generated by a photeelectric
cell which scans the rotating surface of a disc mounted on the head drum motor shaft.
The disc is paisted so that light from an exciter Jamp reflects on the photoelectric cell
during 1/% of each ravolution The symmetrical square wave output of the cell corres-
pords n frequency to the nominal 240 rps speed of the drum

During the recording process the photoelectric cell ovtput is divided down to 60 cps.
amplified. and used to drive the capstan motor | The 240 cvcle photoelectric cell out-
put 18 algo recorded longitudinally along the bottom edge nf the tape This output is
superimposed over a portion of the video signal, and is used as a controi track during
reproduction.

When cperating the equipment in the reproduce mode, the capstan servo sygtem compares
the signa! from the reproduced control track with the signal from the photoelectric cell,
The capsfan motor speed 18 controlled by the results of thig comparison increasing or
decreasing In speed 10 maintain the exact relationship between the angular head position
and the longitudinal tape position that existed during the revcord function.

Head Drum Motor Servo System

Two serva ioeps are used in the head drum motor servo system. Cne. the slow servo

Joop preovides the proper input frequency to the drum moter. [t eliminates fast phase

motor correction requirementis, and easures the recording of vertical sync at the same
physical location on the tape. The other fast servo !ocp stabilizes the drum moior and
suppresses i1s hunting tendency.

The druzn motor can be locked to any of 4 sources during the record mode: external,
video, 60 cycle line, or color synec. [t can also be set to any of 3 sources during the
reproduce process -- external, 60 cycle line or color sync. Normally, the video gignal
will be used during the record mode. A relay automatically switches to the 60 cycle
line during the reprcduce mode. Vertical sync is stripped from the composite video
signal, multiplied by 4, shaped to a square wave and split in phase, providing a push-
pull input to a phase comparaior bridge. The de¢ output of the phase comparator bridge
determines the frequency of a voltage controlled oscillator that operates at a nominal
frequency of 240 cps This signal, after further processing, drives the synchronous
drum mcotor,

B57020 OPN-7
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In the first (slow! serva lonp the phase position of the drum motor is determined by the
photoelectric cell, the 240 cycle output of which {s split in phase, providing the other push-
pull input to the phase comparator bridge, in which the photoelectrin cell output ig compared
with the incoming sync signal!. If the incoming signal suddenly shifts in phase, which could
occur, foy exampie when switching a programn source from one city to ancther, the phase
comparator immediatelv would generate an error voitage., Circuits between the phase com-
parator bridge and the voltage contrelied oscillater prevent 2 large exrror signal from causing
an immediate effect on the drum motor, but the error voltage gradually will ghift the voltage
controiled oscillator frequency until the drum motor phase matches the pbase of the incom-~
ing synec.

The second {(fast} servo loop in the system nses the photoelectric cell miput as the excita-
tion signal for a Jow Q ringing osciliator which is resonant at 240 cps. The oscillator out-
put iz compared with its input in ancther phase comparatcy bridge arvangement. The ringing
osciilator output will shift in phase in comparison to its input if a sudden signal frequency
shift should take place. This may occur during drium motor hunting, [n such cases, the
phase comparator bridge produces an error voitage proportional to the drum velocity change.
This voliage controls a phasing circuit that shifis the phase of the voliage applied to the
drum motor in a direction opposing the velocity error.

Tape Guide Servo System

The tape guide servo 8ystem positions the concave tape guide and controls the contact pres-
sure between the rotating video heads and the tape. A cerfain amovvt of head intrusion info
the tape 18 necessary to ensnre proper head-ito-tape contast. This inlrusion causes fape
streteh, an effect that £an be used to advantage when controlled.

For example, when a recording is made on equipment possessing new heads, head velocity
across the tape is 2 certain speed, and two points of information appear on the tape track
with a specified time interval between them. If the same information were then reproduced
on equipment with worn heads, the slight difference in circumiference would result in a
slower head velocity across the tape. A loager time interval wonld be required for the heads
to pass over the reference points, thus introducing a timing error. 1 the tape were stretched
moye during the recording process than during reproduction, timing errors would be mini-
mized nr eluninated, Any timing error in excess of . 05 mircroseronds will result in visual
image deferts.

The tape guide position controfs the contact pressure hetween heads and tape. This pres-
sure in turn controls the amount of tape stretch during tape passage across the recording
heatls. Pos:tionirg the tape guide cleser to the head produces a tape stretching effect:
ronverselv the streteh is mintmized by moving the guide away from the rotating head.

OPN-8 YB57020
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Operating conditions dictate the use of the manual or automatic mode for control of the
tape guide. In either case, the guide ig positioned through a gear mechanism by the tape
gulde motor which receives operating power from the tape guide amplifier. Torque
power to the motor is applied by application of dc voltage to the tape guide amplifier
input. The speed and direction of motor rotation is determined by both amplitude and
polarity of the applied dc voltage.

The tape guide position is controlled manually by the setting of the TAPE GUIDE POSI-
TION potentiometer located on the left control panel. This potentiometer forms one
branch of a self-balancing bridge. The other branch consists of & precision potentio-
meter geared to the guide motor. After amplification in the tape guide amplifier, any
voltage differential between the center points of the bridge elements is controlled by
the guide motor, which operates to rebalance the bridge. When the balanced hiridge
condition is attained, the voltage differential is zero and the motor stops. In this
manner, the condition of imbalance is corrected when the guide motor repositions the
tape guide.

The AUTOMATIC condition is applicable only in the reproduce mode. The guide posi-
tion sensor detects time displacement errors in the reproduced signal, and develops

a dc voltage. Amplitude and polarity are direct functions of the amount and direction

of the signal errors. This dc voltage is amplified in the tape guide amplifier and cause®
repositioning of the tape guide by the guide motor whiclt eliminates time displacement
errors.

NOTE

Automatic operation occurs only when the
MANUAL-AUTOMATIC switch i8 in the
AUTOMATIC position, and when a good,
clean, signal is being reproduced from the
tape. If a good quality signal is lacking,
operation reverts to MANUAL regardless

of the AUTOMATIC-MANUAL switch posi-
tion and is restored to AUTOMATIC elec-
tronically when a quality signal is again
available. A pilot lamp on the left control
panel indicates when the system i8 operating
automatically. This lamp glows brightly
during normal automatic operation and dimly
whenever incoming signal quality is im-
paired. The lamp is not illuminated during
manual operation.

B57020 OPN-11
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During the recording process, the tape passes across the energized video erase head and
all signals are erased before the tape contacts the rotating video record head.

The composite video signal is fed to the modulator unit. After amplification and clamping,
it i1s used to frequency modulate a free-running multivibrator normally operating at the
5.00 mc carrier frequency. The rf output of this multivibrator is clipped and fed to the
record driver, and is also routed, during the record process only, to the input of the de-
modulator, thus providing a monitor signal.

The rf signal is amplified in the record driver and fed into four identical, low impedance,
output paths. These outputs are routed, through coaxial cables, to the four record ampli-
fiers in the head channel assembly. Individual gain controls are provided for each record-
ing channel.

All channel outputs are fed through slip rings to their respective video heads. A record
current meter, located on the right hand meter panel, makes possible rf signal level measure- -
ment at each record head. Each head is fed the signal from its record amplifier, and each
constantly records that signal during the pericd it is moving across the tape. Because the
heads are mounted 90° apart on the head drum periphery, and the tape is curved to con-
tact 120° of the drum periphery, there is a period when one head makes contact at the top
of the tape before the preceeding head loses contact at the bottom of the tape. During this
interval identical information {8 recorded simultaneously by two heads. Some of this re-
dundant information is destroyed in subsequent erasing and recording operations, and the
balance provides an overlap period which corresponds to approximately two lines of video
information, During reproduction this overlap is eliminated in the switcher unit.

Audio

As the tape passes across the rotary video head assembly, video information is recorded
across the entire tape width. Duplicate information exists at the top and bottom of adjacent
video tracks. A high frequency blas and erase oscillator, located in the right control panel,
drives an erase head which clears a longitudinal strip along the top edge of the tape before
the tape passes over the audio record/reproduce head.

The audio signal enters the equipment at the right control panel, where it is routed to a
direct record amplifier. It is amplified, mixed with a high frequency ac bias signal from
the bias and erase oscillator, and fed to the audio record/reproduce head. This head re-
cords the audio signal along the strip previously erased of video information,

OPN-12 | IB57020
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A vu meter, located on the right hand meter panel, in conjunction with a selector switch
on the right control panel, permits monitoring the audio record, bias, cue channel and
erase current levels.

Cue channel audio signals originate at the video erase and cue channel unit. These sig-
nals are amplified, mixed with high frequency ac bias and fed to the cue channel record/
reproduce head. This head records and reproduces near the lower edge of the tape over
a previously erased area above the control track location from which it is separated by
appropriate guard bands.

Control Track

Tape speed must be controlled during the recording operation and during the reproduce
mode to maintain accurate tracking of the video heads as they scan the recorded infor-
mation. A reference signal, derived directly from the rotation of the head drum, is
recorded as a control track. This reference signal is generated by a photoelectric cell
mounted near the head drum. The cell is positioned to pick up light reflected from the
rim surface of a metal disc attached to the head drum motor shaft. 180° of this disc

is painted black and the other 180° is highly reflective. A small pilot lamp provides
the light source. As the disc rotates, the photoelectric cell generates a nominal 240
cps square wave the frequency of which is related directly to the angular head drum
rotation.

During the record process, this signal is shaped in the drum servo control unit, ampli-
fied by a record amplifier in the left control panel, and directly recorded near the bottom
edge of the tape. During subsequent reproducing, this signal controls capstan speed,

and ensures accurate tracking of the video heads. Control track record and reproduce
levels are indicated by a meter on the left meter panel.

Drum Motor Drive

The rotation of the head drum motor may be locked to any of four 60 cycle reference
sources during the record process. These are: the vertical sync pulses of the video
signal, which is normally used, an external sync source, color sync, or the 60 cycle
line. Selection of the reference source is made by appropriate switching at the drum
servo control unit,

The selected reference source triggers a 60 cps multivibrator in the drum servo con-
trol unit. The output of this unit serves as a reference signal for the head drum motor
servo system which compares the 60 cps reference frequency from the multivibrator
with a 60 cps signal derived from the photoelectric cell. The discriminator which per-
forms the comparison, controls a nominal 240 cps oscillator in the drum servo control
unit. The output of this oscillator is amplified in the head motor drive amplifier to
drive the head motor. Head drum rotation thus is locked tightly to the 60 cycle refer-
ence source.

B57020 OPN-13
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Capstan Motor Drive

The driving signal of the capstan motor preduced by the photoelectric cell union scans

the head drum during the record mode. This 240 cycle signal is shaped and divided direct-
ly through the capstan signal generator to the capsian motor power amplifier. The capstan
motor power amplifier supplies power to the capstan motor, the rotation of which thus is
locked to the head drum rotation.

Control of Tape Guide

During the record mode, the tape guide position is controlled manually from a potentio-
meter on the left control panel. The correct position is established during the reproduce
process by checking it when reproducing a standard tape and by setting it to manual 2-1/2
dial divisions clockwigse from the point at which dropout occurs.

REPRODUCING

Video and Dubbing

The magnetic flux recorded on the tape induces a voltage in the rotating video heads as
they pass over the tracks on the tape during the reproduce mode. This voltage is routed
through glip rings to the pre-amplifier portion of the head channel assembly in which each
head output is fed to a separate pre-amplifier.

The four pre-amplified outputs are then connected to the switcher, and sequentially gated
so that at the Instant of the switching operation, the change from one head output to the next
head output occurs during the back porch portion of the horizontal blanking pericd. Moni-
toring the switcher oufput can be observed at a cathode ray oscilloscope mounted on the
left control panel. ]

The switcher output is fed to the demodulator where the fm signal is subjected to approxi-
mately 40 db of limiting before being demodulated to its original am form. The demodu-
lated signal is then routed to the processor, the function of which is similar to that of a
stabilizing amplifier. The sync pulses are stripped from the composite video signal. Ad-
justable white and black clipping of the video signal eliminates any noise or switching tran-
sients in excess of clipping level. The sync pulses, originally stripped from the video
signal, are amplified and clipped to steepen the rise time and to remove any noise. New
horizontal and vertical blanking pulses are generated. All pulses then are returned to the
video portion of the signal to reform the composite signal.

OPN-14 IrR=" 3
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Individual controls for the sync and video channels provide sync percentage adjustment.
These two controls, together with a pedestal level control, can be adjusted from a remote
control station.

Two video outputs with individual gain controls are available, one a sync output for studio
use, the other a sync output to the switcher and the guide position sensor.

A toggle switch marked NORMAL-DUBBING is mounted on the circuit breaker panel inside
the console right hand door. Oxrdinarily this switch is left in the NORMAL position.
Whenever it is desired to dub the video from one equipment to another, this switch is
placed in the DUBBING position on the system termed the slave which is recording

from the other called the master. Leaving the NORMAL-DUBBING switch in the NORMAL
position on the MASTER machine and placing the master system in the reproduce mode
and the slave equipment in the record mode, connects the fm/rf signal output of the de-
modulator limiter strip from the master equipment to the record driver of the slave
system, bypassing the slave modulator. The master demodulator continues to function
normally and produce normal output. As long as the NORMAL-DUBBING switch of the
slave equipment remains in the DUBBING position, the SLAVE system continues to re-
cord the video signal that the master equipment is reproducing. A suitable studio type
line amplifier, flat to 10 mc, for added gain, isolation and impedance matching, makes
possible the use of any number of slave systems with a single master. The accompany-
ing audio and cue channels of the master tape may be dubbed simultaneously with the

villeo by appropriate patching at the studio master control console.

Audio

The magnetic flux of the recorded audio track induces a voltage in the audio head wind-
ing as the tape moves past the head. This voltage is fed to a direct reproduce amplifier
in the right control panel, where the signal is amplified and equalized. Output level

is monitored by a vu meter on the right hand meter panel.

Also, provided for monitoring purposes ig a 600 ohm line output and a high impedance
output.

Capstan Drive Servo System

The control track head reproduces the recorded 240 cps control track signal, which

is amplified in the left control panel and used as one input to a phase discriminator

circuit in the capstan signal generator. A second 240 cps signal to this circuit, originated
by the photoelectric cell as it scans the rotation of the head drum is processed in the drum
servo control unit. These signals, one reproduced from the tape and one generated by

the rotation of the head drum, are compared in phase. Any phase difference will result
in an error voltage which is used to vary the frequency of a nominal 60 cps Wien bridge
oscillator located in the capstan signal generator.

B57020 OPN-17

www americanradiohistorv com


www.americanradiohistory.com

il

o

e — e

o
EB' =] Ope ration PROFEBS!ONAL PROOULCYS AMIPEX
]lk @ o(vigionNn CORPORATION 1

The output of the Wien bridge oscillator is amplified by the capstan motor power amplifier.
This output drives the synchronous capstan motor. The speed of capstan rotation is thus
slightly varied by the servo systera action 8o that a constant phase relationship is main-
tained between the head drum rotation and the longitudinal position of the tape as indicated
by the reproduced control track signal. Coincidence of the heads with the recorded tracks
across the tape is rigidly controlled by this system.

Head Drum Motor Drive Servo System

The drum motor drive is controlled by the same servo circuit in both the record and re-
produce modes. During the reproducing process the external color gsyne source or the

60 cycle line are used only for synchronization purposes. If the selector switch on the drum
servo control unit is left in its normal video sync position, a relay automatically trans-
fers the equipment to the 60 cps line reference source when the system is placed in the
reproduce mode.

Tape Guide Servo System

During the reproduce mode, the tape guide servo system can be used to automatically posi-
tion the concave tape guide thus minimizing time displacement errors. Switching the tape
guide control to automatic is accomplished at the left control panel. Time displacement
errors In the reproduced sync signal, caused by incorrect positioning of the guide, will
develop an error signal in the guide position sensor unit. This error signal is amplified
in the tape guide servo and is used fo control the tape guide motor, which repositions the
tape guide to compensate for the error,

OPERATING FUNCTIONS
GENERAL

Tape motion and modes of operation are controlled at the right control panel on the console,
or at the rem.ote control unit, Correct operation of the system can be checked at indicators
or meters on the right control panel, left control panel, right hand meter panel, and Ieft
hand meter panel.

TAPE THREADING

The tape threading path is indicated on the accompanying illustration which shows the tape
threaded with the head cover removed to {llustrate the path clearly. Threading is rela-
tively a simple operation. Pull approximately 8 feet of tape from the supply reel, then
thread the tape as illustrated and anchor it to the takeup reel by turning the reel 2 or 3
revolutions in a counterclockwise direction holding the end of the tape in position on the

reel.

OPN-18 IB57020
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When tape threading is completed, reduce all slack by turning the takeup reel in a counter-
clockwise direction. Continue the turning motion until the supply reel begins to rotate.
This ensures that the supply tape tension arm has moved away from the safety switch.

PLACING THE EQUIPMENT IN STANDBY MODE

The equipment must be allowed a 20 minute warmup period before beginning either the
record or reproduce modes of operation. To place the equipment in standby mode for
the warmup period, actuate the circuit breaker power switch in the rack assembly.

CHECKING THE POSITION OF THE TAPE GUIDE

The position of the tape guide should be checked by reproducing the video head reference
tape before recording. As the tape is being reproduced, with the tape guide control
under manual operation, adjust the TIP PROJECTION control on the left control panel
for minimum skewing of the bands as displayed on the monitor.

CAUTION
DO NOT RE-ADJUST THE TIP PROJECTION
CONTROL AFTER MAKING THE SETTING
DETERMINED WHILE REPRODUCING THE
VIDEO HEAD REFERENCE TAPE.
RECORDING

Operator’'s Checklist, Before Recording

1. Provide a 20 minute warmup period.

2, Adjust individual record levels for each channel as explained in the Tape Transport
Section of this manual.

3. Thread tape with sufficient tension to hold the supply tension arm from contact-
ing the safety switch.

4, Make certain that the vacuum gauge on the left hand meter panel reads within the
limits marked on the gauge.

5, Place the EE-TAPE switch in its EE position. When the video signal appears
on the monitor, return the switch to its TAPE position.

857020 OPN-18
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g, Make sure that the STOP pushbutton is illuminated.
7. Place the selector switeh jn the left control panel in the SYSTEM STABILITY pogi-
tion.

Entering Record Mode

Step 1. Press the PLAY pushbutton at least 10 seconds before recording is scheduled
to start. Tape motion will begin.

Step 2.  Observe the display on the oscilloscope on the left control panei. The Lizsajous
pattern {1 to 1) will lock when the system has stabilized. Approximately 4
geconds after the PLAY pushbutton hss been pressed, the tape guide will move
toward the rotating video heads,

Step 3: At the scheduled time, press the RECORD pushbution, and the system will re-
cord the gignal applied to the input.

Step 4:  Press the STOP pushbutton when the program is completely recorded.

1. Ascertain that the control track meter on the left hand meter panel indicates 0 vu.

2 The video record carrent meter on the right hand meter panel should indicate the
same value for each head as noted when adjusting the individual record leve con-
trols.

3. The audio meter on the right hand meter panel should indicate 0 vu in any position

of the selector switch on the right control panel. This meter measures lewcls of
audio recording and reproduction, bias, erase, cue and tone during recoroing only.

4. The record pushbutton must be illuminated.
5. The head blower )ight must be illumirated.
REPRODUCING

Operator's Checklist -- Before Reproduciag

1. The equipment must remain in standby mode for at least 20 minutes.
2. Check the tape guide position.
OPN-20 fB57020
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Make certain that the recorded tape has been threaded and cued with sufficient
tape tension to hold the supply tension arm from contacting the safety switch.

Be sure that the vacuum gauge on the left hand meter pane) reads within tne
limits marked on the gauge.

Check positions of switches asg follows:

Place BLANKING SW{TCHER OUTPUT S64001 in the IN position (blanking
switcher in circuit),

On the right control panel place the meter selector switch in AUDIO position.

The tape guide cirsvit can be under either automatic or manual control. Under
automaric the AUTO COMPENSATION pushbutton on the left control panel will
be illuminated dimlv until the system stabllizes. Under manual control, this
pushbutton wil] not be ilJuminated.

Entering Reproduce Mode

Step 1.

Step 2

Step 3

Step 4

Approximately 5 seconds before the scheduled time, press the PLAY push-
button to initiate the reproduce mode.

Observe the Lissajous pattern on the oscillogcope at the left control panel.
This pattern will lock in when the system stabilizes. The tape guide will
move toward the head assembly approximately 4 seconds after the PLAY
pushbutton is pressed.

Place the selector switch in the left contro! panel in the SWITCHER OUT-
PUT pesition. Adjust the TRACKING CONTROL on the left contro) panel
for a maximum, continuous, display on the oscilloscope.

If the tape guide system is sftarted under automatic control, the AUTD
COMPENSATION pushbutton on the left control panel now sbould be illumin-
ated brightly, indicating that the automatic circuit has control. [f started
under manual operation, the system now can be placed in automatic. .f
desired, the maunual operation can be continued. The operator can control
the tape guide position by adjusting the TP PROJECTION control for mini-
mum distortion of the vertical lines in the reproduced picture.

Operator’s Checklist -— While Reproducing

1. Check control track reproduce level for 0 vu indication on control track meter )
at the left hand meter panel.
IB57020 OPN-21
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2 Checl audio reprodune level for 0 vu cn audio peaks as indicated by the meter at
the right hand meter panel.

3. Check monitor picture.

4, Check the gwitcher display on the oscilloscope at the left control panel. I neces-
sary re-adjust the TRACKING controi.

5 If the llumination of the AUTO COMPENSATION pushbutton on the left control panel

changes from bright to dim (under avtomatic control } it indicates that the system
has changed to manual operation. This mayv indicate that the signal from the tape
18 not clean, or has been lost entirely.

RECORDING AND REPRODUCING AUDIO ONLY

Recording and reproducing of audio only is possible on the system as an override feature.
This is accomplished by pressing the AUDIO RECORD switch on the right control panel
when the system is in the reproduce mode. The recording and reproducing prncesses
are initiated exactly as previously described.

Actuating the NORMAL switch on the right control pavel will de-activate the override feature.
REW;;ND AND FAST FORWARD
The rewind and fast forward modes cf tape travel are initiated by pushbuttons on the right

control panel. Note that these fast winding cperations can ke {nstigated with the tape at a
standstill or from any mode of tape travel, including record or reproduce.

The FAST FORWARD and REWIND pushbuttons may be pressed slternately, without wait-
ing for the tape to stop. This feature facilitates the cueing process. Tape can be run
either entirely off the reel or may be stopped ai any point by pressing the STOP pushhutton.

CAUTION

ALWAYS BE SURE THAT THE TAPE MAKES
A FULL STOP BEFORE PRESSING THE PLAY
PUSHBUTTON, THIS AVOIDS STRETCHING
AND DISTORTION OF THE TARPE PACK WHEN
THE CAPSTAN (DLER CLAMPS AGA/NST THE
CAPSTAN,

OPN-22 {Ba7020
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MAINTENANCE OPERATING CONTROLS

Several controls on the console are provided to facilitate maintenance and alignment
procedures, These controls normally will not be used during programming intervals.

Head Override Switch -- This switch is located on the console above the right control
panel and allows the video heads to rotate without the necessity of running tape when
actuated. This feature is used in various setup procedures. This switch also permits
fast reproduce operation as described in the SYSTEM CONTROL sgection of this manual.

EE-TAPE Switch -- This switch, located on the right control panel, allows various
vwideo checkout procedures without the necessity of running tape. In its EE position,
the signal applied to the input is routed through the system on an electronics-to-
electronics basis, and allows the check out of the modulator, demodulator and pro-
cessor. In its TAPE position, the system is under normal operation, and tape must

A-B Switch -- This switch is located above the left control panel. Its purpose is similar
to that of the EE-TAPE switch on a momentary basis. During test of the system, it
allows comparison between a signal being fed to the input with a signal being reproduce
from the tape. It thus may be used as an aid in igolating trouble.

CAUTION

THE A-B SWITCH SHOULD NEVER BE
ACTUATED WHILE "ON THE AIR''.

SPLiC{ING RECORDED TAPES

To facilitate the splicing of recorded tapes, a circuit has been included in the drum servo
control unit which applies a short duration field pulse within the control track recording
at the edge of the tape. The field pulses, visible on the left control panel oscilloscope,
are generated during the record mode only when composite monochrome or color video
signals are used as the system reference. This pulse corresponds to the beginning of

a complete field. A properly made splice has no noticeable effect on the reproduced
picture.

Complete gplicing technique instructions are contained in the publication, AMPEX
VIDEOTAPE SPLICER. The Tape Splicer Kit, catalog number 50300-01, available

as an accessory, contains all the equipment needed to ingure accurate splicing. A
special fluid, Edivue, when applied to the tape makes visible the composite video and

all other recorded signals. The two pieces of tape to be spliced are fed into the splicer
assembly and referenced at hairlines to the fields originally generated in the drum servo
control unit.
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TAPE TRANSPORT

GENERAL

With the exception of the rotary video head assembly, which is described later in this
section, the tape transport mechanism is similar to the familiar mechanical assemblies
used in many professional quality magnetic tape recorder/reproducers. Its basic pur-
pose is to transport the magnetic tape from reel to reel at a nominal 15 ips speed and to
guide it accurately past the head assemblies during the record and reproduce modes of
operation. Fast forward, rewind, video erase, cueing and tape timing functions are pro-
vided to facilitate operational procedures.

Tape motion during the record and reproduce processes is controlled solely by the cap-
stan, which pulls the tape from the supply reel (on the supply turntable to the left as the
user faces the front of the tape transport) and feeds it to the takeup reel (on the takeup
turntable at the right of the tape transport), The supply motor torque opposes this tape
motion and thus provides holdback tape tension; the takeup motor torque is such that it
will reel in, under tension, any tape supplied to it by the capstan. A prevalent miscon-
ception is that the takeup reel pulls the tape from the supply reel; actually, the capstan
effectively isclates the reels from each otber. (In fact, if the tape were threaded out-
side the capstan, with slightly more tape on the takeup reel than on the supply reel, and
the machine were then started in the record or reproduce mode, the opposing torques

of the takeup and supply motors, in conjunction with friction in the tape threading path.
would counteract each other exactly and no tape motion would occur. ) Ignoring the ef-
fect of the safety switch, with no tape threaded, the motors will rotate in cpposite direc-
tions, the supply motor rotating clockwise, the takeup motor counterclockwise.

In either the fast forward or rewind modes of operation, the capstan is removed as a
tape motion determining component. The torque of the appropriate turntable motor
is reduced, and tape is pulled from that turntable by the greater torque of the other
turutable motor.

DESCRIPTION

The tape transport proper consists basically of a drive system, a stationary tape guide,
a supply (or rewind) system, and a takeup system. Components of these systems are
mounted on a rigid topplate. Operational controls are located on the right hand control
panel, and relays are located on the control relay panel.

IB57020 TTR-1

www americanradiohistorv com

[
Do



www.americanradiohistory.com

o |

i

Tape Transport PHOFESRIDNAL PROCUCTR m

ﬂ ;@ DIVIBION CORPORATIOU

Drive System

A capstan drive moror assemhbly and a capstan idler comprise the drive sysiem.

The drive motoyr assembly consists of a drive motor, the shaft of which acts as the capstan,
a fiywheel, two power factor correcting capaciiors, and a terminaj strip.

The drive motor is a single speed hysteresis synchronocus motor which operates from 60
cps, 106-125 volt, 2 phase ac power supplied from the capstan motor drive amplifier. The
motor shaft extends through the housing. One end of the shaft is sandblasted to form the
capsian, and the flvwheel is mounted oa the other end. Two 10 microfarad, 600 volt, power
factor correcting capacitors are mounted on opposging sides of the motor, with the terminal
strip {where all motor connections are made } mounied between the capacitors.

The capstan idler consisis of an arm assembly, 2 housing assembly, and a solencid assembhbly.
The function of the capstan idler is tc provide the necessary frictlonal engagement -- in the
record or reproduce mode -~ between the capstan and {ape so that the tape can be driven.

The tape is threaded between the capstan and the idler, and when the equivment is started

in the recerd or reproduce modegs of operation the idler is moved to contact the capstan

and thus provides the frictional engagement necessary for tape motion.

The capstan 1dler arm assembly congists of a neoprene rubber tired hub mounted on a U-
shaped bracket {providing a cerrain amount of self-alignment }, which is in furn mounted

on an arm directly coupled to the pivoting housing shaft. The housing shaft pivols as dictated
by the action of the capstan idier soiendid, which is actuated in the record and reproduce
modes of operasion and forces the rubber-tired hub to confact the capstan.

Stationary Tape Guide

The stationary tape gulde. in conjunction with the supply reel idler assembly, positions the
tape vertically with respect to the audio heads. It consists simply of an accurately machined
guide post mounted on the topplate.

Supply and Takeup Systems

Each of these systems consists of a reel assembly. a takeup tension arm assembly, and a
reel idler assembly. They are similar to each other, the only differences being that the
reel assemblies are mirror images of each other (dictated by the necessity of providing
proper braking action ), that a safety switch is used in conjurction with the supply takeup
tension arm assembly, and that rhe supply reel idler acts as a tape guiding element while
the takeup reel idier dces not.

TTR-2 _ 1B57020
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The reel assemblies, which are not interchangeable because of the mirror image config-
uration, consist of a turntable and reel hub driven directly by an induction torque motor,
a starting capacitor, a brake system, and a terminal strip.

The turntable and reel hub are mounted directly on the torque motor shaft, and -- when
fhe motor is mounted on the topplate -- project through the topplate. The reel hubs are
designed so that it is necessary only to press the reels down on the springs; no precise
positioning is required.

Each torque moior operates from single phase, 60 cps, power. The voltage normally
applied will be reduced from the 115 volt line by the insertion of resistance in series
with the motor. All connections are made at a terminal strip, mounted with a 10 micro-
farad, 600 volt, starting capacitor on a bracket at the side of the motor.

The brake systems ({also not interchangeable because of the mirror image arrangement)
each consist of a brake band assembly, a housing assembly, a solenoid assembly, a brake
lever, a brake drum, and brake tensioning springs. The entire system is mounted on the
end of the torque motor opposite the turntable and reel hub. Smooth brake operation is
primarily important to maintain proper tape tension while stopping tape motion, because

all tension supplied by the torque motors is lost as soon as the STOP pushbutton is pressed.
In this respect it is important that the braking force applied to the trailing turntable,

from which tape is being pulled must be greater than that applied to the leading turntable.
The configuration of the brake tensioning springs ensures this action.

The tension arm assemblies are mounted on the tape transport adjacent to the supply and
takeup turntables. The purpose of these assemblies is to take up any momentary slack

in the magnetic tape that might occur, for example when the equipment is started or stopped.

They are spring loaded arms damped by silicone fluid so that smooth action is obtained.
With the springs acting to hold both arms foward the center of the transport, stops are
provided so that the arms (with no tape threaded) actually incline slightly inward from
the perpendicular of the tape transport face. A miecroswitch is used in conjunction with
the supply reel takeup tension arm to stop the equipment when the tape supply is exhausted,
or if tape breakage should occur. (Tape breakage is a remote possibility that gshould
never occur if the equipment is adjusted and operated correctly. ) The microswitch
opens when it is actuated by the tension arm (in its no tape threaded position) and opens
the negative return circuit to various operating relays. Tape must therefore be threaded
so that the supply reel tension arm is pulled from contacting this microswitch before
operation of the system is possible.

When it is desired to move the reels manually, for facility in threading tape, both tape
tension arms are so arranged that the brakes will be released if these tension arms are
pulled outward from the center of the tape transport to a position approximately 45° from
the location they occupy when tape is threaded along the prescribed path.

I'B57020 TTR-3
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CAUTION

DO NOT PERMIT EITHER TENSION ARM TOQ
REMAIN TN THE BRAKE RELEASE POSETION
WHILE OPERATING IN ANY MODE, THE
BRAKES ARE RELEASED, DUE TO OUTWARD
POSITIONING OF THE TENSION ARMS, IF
EITHER NORMALLY OPEN MICROSWITCH

(S CLOSED THEREBY APPLYING POWER TO
THE BRAKE SOLENOIDS.

On the supply reel side of the tape trangport, the supply idler and erase head assembly
performs a dual function as a tape guide and video erase head. The asgembly consists
of a precisely vasl aluminum bage on which are mounted the rorary tape guide idler,
the erase head. an oufput travsformer., and a cover door -- the whole atfached to the
tape transport top plate by two mounting screws.

WARNING

HIGH VOLTAGES EXIST ON THE ERASE
TRANSFORMER WHEN THE EQUIPMENT
IS IN THE RECORD MODE.

DO NOT OPERATE THE EQUPMENT WITH
THE ERASE HEAD COVER ASSEMBLY RE-
MOV ED,

The rotary tape guide 1dler, in conjunction with the stationary guide on the takeup reel
side of the tape transport, guides the tape in a vertical plane; and the erase head posi-
tions the tape for proper traegking across the video head.

As a tape guiding element this idler Is accurately machined so that the tape wil) fit al-
most exactly between the flanges. The takeup reel idler acts simply as a radius around
which the tape is wrapped in its path to the takeup reel, and as such its tape contacting
surface allows the tape a larger vertical clearance. (It would be extremely difficalt to
guide the tape at morse than twe points without introducing vibration cr skewing in the
tape. )

TTR-4 ' B57020
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THEORY OF OPERATION

Reproduce {(Plav)

When tape is properly threaded and the PLAY pushbutton is pressed the capstan motor
receives operating power {through the capstan motor drive amplifier and the capstan
servo generator) and sfarts rotating. The capstan idler solenoid is actuated, forcing
the capstan idler against the capstan, and the brake solenoids are actuated, releasing
the brakes. The takeup and supply motors receive operating power through torque re-
ducing resistors: for a period of 1.5 seconds the takeup meotor will be supplied an over-
voltage so that it can pick up speed quickly to take up the first stage of tape from the
capstan; after that interval it will receive its normal reduced operating voltage. The
head blower motor receives operating voltage and supplies cooling air to the video head
assembly, and removes any dust or dirt particles that may have accumulated in that
assembly. The head drum motor receives operating power through the drum motor
drive amplifier and the drum servo control unit. ’

After a 4 second delay the tape guide solenoid is actuated and moves the guide into the
pesition dictated by the tape guide amplifier.

The reproduce mode can be actuated only when the STOP indicating lamp is lighted,
interlocks preventing actuation when the equipment is operating in any other mode.

Record
Relay controlied interlocks prevent the equipment from being placed in the record mode
without first being in the reproduce (play) mode. Thus all the actions described
above under Reproduce occur (or are occurring) before pressing the RECORD push-
button will have any effect.

The RECORD pushbutton actuates record relays or solenoids in the modulator, the demod-
ulator. left control pane!, capstan signal geverator, head channel assembly, the drum
servo control unit, the record amplifier driver, the two inch erase head, and the equip-
ment is thus placed in the reccerd mode.

Fast Forward and Rewind

Fast forward or rewind modes can be selected either when the tape is in motion {reproduce
or record ) or when the tape is not in motion. [ tape i8 in motion when the FAST FWD

or REWIND pushbuttons are pressed the equipment drops out of the operational mode
previously employed, and it is impossible to select the reproduce or record modes until

the STOF pushbutton is pressed.

IB57020 TTR-5
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CAUTION

WHEN OPERATING IN EITHER FAST WINDING
FUNCTION, ALWAYS WAIT FOR TAPE MOTION
TO STOP COMPLETELY BEFORE PRESSING
THE PLAY PUSHBUTTON, TO AVOID BREAK-
ING OR STRETCHING THE TAFPE.

Under these circumstances, the capstan motor will stop and the capstan idler will move away
from the capstan, thus the capstan is removed as a tape speed defermining element. The
head drum motor will not stop, but the tape guide will move to its de-energized position,
removing the tape from close contact with the video heads. From this point the action, in
entering the fast winding mode with tape either in motion or not in motion, is the same.

The brake solenoids are actuated through the fast forward or rewind circuits, releasing the
brakes. Power to the takeup and supply motors is controlled by the fast forward or rewind
circuits. In the fast forward mode all resistance igs removed from the takeup motor circuit
and this motor operates at full torque, simultaneously a variable resistor is placed in series
with the supply motor. The greater torque of the takeup motor overcomes the holdback
torque of the supply motor and tape is pulled from the supply reel to the takeup reel. In

the rewind mode fhe action is reversed -- now the supply motor operates at full torque and
the same variable resistor is placed in series with the takeup motor. The greater torque

of the supply motor pulls the tape from the takeup reel to the supply reel.

The circuit is so designed that the fast forward and rewind modes can be actuated alternately
withcut stopping the tape; but the STOP button must be pressed before the equipment can be
placed in either the reproduce or record modes.

Stopping

Contacts of the stop relay are in series with the play, record, fast forward, and rewind relays,
and the momentary actuation of the stop relay when the stop button is pressed will de-energize
all these circuits. :

Brake operation in the stop function, as previously mentioned, is such that braking force on
the trailing turntable must always exceed the force on the leading turntable to ensure main-
tenance of proper tape tension as tape motion is stopped.

When the brake solenoids are de-energized. the brakes are applied. The amount of braking
force acting on the furntabie is now determined by the rotational direction of the brake drum
{mounted on the motor shaft) in conjunction with the braking springs in the brake system.
In one direction of rotation {clockwise for the takeup and counterclockwise for the supply
when viewed from the turntable end of the motor shaft } the braking force is greater than

TTR-6 [B57020
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in the other direction. This is caused by the frictional coefficient between the brake
band and drum tending in one instance to wrap the band more tightly around the drum
and in the other instance to oppose this action. The greater braking force is always

applied to the trailing turntable.

The limit for the greater braking force is determined by two springs which load one end
of the brake band to the motor frame. When the braking force tries to exceed a pre-set,

adjustable limit, the spring action holds it at the predetermined value (in this case 7-1/2

pounds ). The smaller braking force (referred to as '"drag") is determined by a spring

which is connected from one end of the brake lever to the motor frame. This drag is also

= o

adjustable and is set on this equipment for 24 ounces. Thus the brake differential is 5to 1.

Control Circuit

The tape transport control circuit relays are contained in the control relay panel and will
be discussed in the section dealing with that component.

HEAD ASSEMBLIES

Five functionally different types of heads are located on the tape transport top plate:

the video heads, the 2-inch video erase head, the control track head the audio heads

and the cueing heads.

Video Head Assembly

The video head assembly is a plug-in unit incorporating the head drum, drum motor,
tape guide, brushes, and the control track head. All video head assemblies are intexr-~
changeable on a machine-to-machine or tape-to-tape basis. Ampex has instituted a
video head replacement program in which damaged or worn assemblies are exchanged
for new or renovated units on a nominal fee basis. The assembly is secured to the tape
transport by three shoulder screws.

Photoelectric Cell

At the rear of the motor mounting bracket a photoelectric cell (bottom hole) and an
exciter lamp are so focused, in relation to a timing ring turning on the motor shaft, that
square wave signals are produced at the 240 rps frequency of shaft rotation. These
signals are used in conjunction with motor speed regulation and timing circuits in the

system.

857020 TTR-7
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Drivn Motor and Druwn

The drum motor ig a 3-pbase, 240 cycle, 115 volt, hysteresis synchronous motor drawing
approximately 50 watts of power, the normal starting torque of which is from 3 to 4 ounce-
inches. The bhead drum, on the motfor shaft, is a high precision device, the run-out and
wobble of which is he:d to a minimum.

Video Heads

Identically constructed, the four magnetic beads present 2 25 mierohenry inductance at
approximately 100 ke, This inductance, combined with stray capacitance, cauges head
resonance at approximately 6. 3 megacycles in the reproduce mode, and about 9 mega-
cycles in the record mode.

Brushes

Signal connections are made to each video head through a pair of graphite brughes which
ride on a silver slip ring. A common ground lead is connected te a 5th slip ring. Periodic
replacement of these graphite brushes will be necessary when they shorten. and no jonger

contact the s}ip rings.

Tape Guide

The purpose of the concave female tape guide is to form the fape into ar are which has
approximately the same radius as the drum, to ensure good head-to-tape contact. Slots
located on either side of the wide center grsove are connected t¢ the vacuwm puvmp. The
vacaum delivered to these slnts holds the tape evenly against the poncave surface of the
guide. The guide is moved mward during the play and record modes sc that the tape contacts
the heads. During all other modes of operation the tape is held away from the heads.

Slots, located on either side of the wide center groove, are connected to the vacuum pump,
holding the tape evenly against the concave surface of the gnide. A cleat at the lowar end

of the concave sarface provides a gunide for the Jower edge of the tape.

Installing 2 New Video Head Assembly

Step 1. Remove the three screws that hold the used head assembly to the tape transport.
Lift the head assembly free of the tape transport.

Step 2:  Place the white arrow head on the TI{P PROJECTION coentrol kuob at the left control
papel against the red arrow head.

TTR-§ 1857020
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Carefully wipe clean the tape transport surface that contacts the head assembly.

Place the new assembly in position, pressing down firmly so that the Blue
Ribbon connectors made proper contact, and insert the three shoulder screws,
tightening them until they are snug.

Adjusting The Video Head

NOTE

Always degauss the video head before running
the alignment tape.

Photoelectric Cell

Step 1:

Step 2:

Step 4:

Actuate the head override switch so the video head will rotate.

Check the photoelectric cell lamp voltage across pins 4 and 5 of the connector

at the right rear of the head assembly. If necessary, adjust R30001, exciter
lamp cell voltage adjustment, (on the right hand side of the head chanuel
assembly housing mounted beneath the fape transport) to achieve between 1.2
and 1.8 volt dc voltage maximum. Measure the signal output of the photoelectric
cell, making certain it is at least 6 volts. Exciter lamp longevity will be greater
the lower the setting of R30001.

Proceed tc the drum servo control unit and insert the oscilloscope test probe
in P, E.C. IN TP65004, checking for a clean square wave approximately 11
volts peak-to-peak in amplitude.

If necessary increase the setting of R30001 to achieve the waveform in Step 3,
however never make the photoelectric cell lamp voltage exceed 1.8 volts dc;
if the clean square wave within the voltage limits is unobtainable, replace the
photoelectric cell or the lamp.

Video Head And Guide

Three basic picture defects are a function of mechanical migalignment of the head assembly:

IB57020

(1) Horizontal time displacement errors, skewing, the venetian blind effect,
occurs during the recording process differs from the stretching that occurs
during the reproducing process. To equalize the amount of tape stretch and
thus eliminate this error it is necessary only to move the tape guide toward
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Step 1:

TTR-10

or away from the head assembly. During the original alignment process
using this tape it is recommended that the TIP PROJECTION conirol be set
to the red arrow head aud the guide position then adjusted with the Allen
head screw in the tape guide actuating arm.

{2) Scalloping is caused by a non-linear timing error which results when the
guide is at a different height during reproduction than it was during record-
ing. To eliminate this effect, adjust the height of the tape guide.

Combinations of (1) and (2) also can occur, in which case adjust both the
position and height of the guide.

(3) Horizontal time displacement errors of complete bands are caused by rel-
ative departures from sgtandard 90° (quadrature) spacing of the video heads
on the drum, between the head used for recording and that used for repro~
duction. This setting is precisely established as an Ampex manufacturing
procedure. Realignment occasionally may be necessary, if so, the follow-
ing procedure should be followed:

Reproduce the test pattern recorded on the alignment tape and identify channel 1
by reducing the setting of its gain control on the switcher unit. Outputs appear
in the picture in a 1, 4, 2, 3 order -~ that is, channel 4 is directly below channe!
1, channel 2 is directly below channel 4, etc.

Observe the relative position of the four bands of information as they appear
horizontally on the picture, and choose a band which occupies a mean position,
and thereafter, use that band as a reference. Assume here that channel 3 is a
reference. In respect to channel 3, channels 1 and 2 are early -- that is, they
are displaced to the left on the monitor -~ and channel 4 is late —~- displaced to
the right on the monitor.

The angular position of any head can be changed by adjusting the tapered Allen
head screws (see illustration adjustment points, screw 3 typical). To advaace
a head it must be moved in the direction of the head drum rotation; conversely
to retard a head it must be moved opposite to the direction of rotation. To ad-
vance a head (in the example, channel 4 head) first loosen the tapered screw
leading the head to be advanced, and then tighten the tapered screw following

the head. (This merely shifts the guadrant which confains the head in the direc-~
tion of head drum rotation. } To retard a head (in the example, channels 1 and 2)
first loosen the screw following the head and then tighten the screw leading the
head. Make these adjustments in small increments (not more than 1/8 turn of
the adjusting screws, checking with the alignment tape after each adjustment.
The head corresponding to a given channel can be identified by marks scribed

on the bakelite hub of the slip-ring assembly just forward of the terminals where
the head leads are connected.

IB57020
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Prior to making a recording, thread the alignment tape on the equipment and make the
following adjustments and checks:

Step 1 Place the automatic compengation sensor circult in the manual mode.
Step 2:  Set the TIP PROJECTION control to the red arrow head.

Step 3: If necessary, adjust the Allen head screw in the tape guide actuating arm to
eliminate skewing (see lliustration, screw 1). Any adjustments necessary
during subsequent operating periods now can be made with the T{F PROJEC-
TION control,

Step 4: If necessgary, adjust the height of the guide to eliminate scalloping by inserting
a long haudied Allen wrevch in the screw at the rear of the assembly (see illus-
tration, screw 2). Insert this wrench before putting the bead in motion to pre-
vent head damage. The adjustment is quite critical; a smal} fraction of a turn
is usnally all that is required to achieve proper guide height.

NOTE

The adjustments in Steps 8 and 4 are intex-
acting and readjustments may be necessary
to achieve the final adjustrment.

Step 5: Observe the picture fo determine that the 90° alignment of the heads is satis-
factory; if not, proceed with the alignment procedure previousiy described.

With the video head thus adjusted; the time base of any tape recorded on the eguipment
will be identical to that of the reference tape. Any tape now recorded on the eguipment
can be reproduced successfully on any other VTR system which has been similarly ad-
justed. During the record mode the guide will assume the position dictated by the TIP
PROJECTION control. During the reproduce mcde under antornatic confrol, the guide
will be pogitioned automatically te preserve the time base relationship.

TTR-12 [B57020
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Parts List

Video Head Assembly -- Ampex Catalog No. 50010-1

Brushes, graphite 14622-1
Grommet, #12 screw size 14485-1
Lamp Assembly, exciter, photoelectric cell 14542~1
Photoelectric Cell Assembly 14543-1

ADJUSTING INDIVIDUAL RECORD LEVELS

Despite all manufacturing precautions, certain inherent differences are bound to occur among
individual heads, and these differences must be resolved if the four video heads are to record
and reproduce an integrated picture with the output of one head indistinguishable from any
other. [t is a comparatively simple operation to achieve this ideal -- by adjusting the repro-
duce level controls for each channel -- during the reproduce mode if each channel were
originally recorded at an optimum level. However, recording at an excessive level (over-
recording ) or at an Insufficient level (underrecording) will both result in effects which
cannot be overcome during the reproduce process. The main concern thus, is to adjust

the signal during the recording process so that each video track is recorded at an optimum
level. As the same head assembly is used during both the record and reproduce modes, the
procedure involves a trial-and-erroxr method.

Step 1L: Reproduce the video head reference tape, adjusting the heads and the reproduce
level controls for an optimum display on the monitor.

Step 2: Remove the reference tape and install a freshly erased reel of tape on the tape
transport. Connect a microphone to the system.

Step_3: Feed a standard test pattern signal to the recorder, place the system in the re-
cord mode, and vary the RECORD LEVEL control for each channel, in steps,
over its entire range, announcing the channel and each step as it is recorded.

Step 4: Rewind the tape to the beginning of the recording made in Step 3, reproduce the
signal, and determine which setting for each channel produced the optimum re-
sults.

TTR-14 ' IB57020
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Step 5: Place each RECORD LEVEL control at the setting indicated in Step 4 and make
another recording following the announcement procedure in Step 3, but this time
vary the controls only slightly around the original setting. Reproduce this re-
cording and again determine the optimum setting for each control.

Step 6: Re-record and reproduce as necessary to achieve the final, optimum, record
level for each channel.

DEMAGNETIZING THE VIDEO HEADS

It will be necessary to demagnetize the video heads occasionally. Need for demagnetization
will generally be indicated by an inability to obtain optimum picture quality from individual
heads as explained under ''Adjusting Individual Record Levels', and/or low head output.
The recommended procedure entails the use of an AMPEX Catalog No. 704 demagnetizer
with the heads stationary.

Step 1: Remove any tape threaded on the tape transport, and swing the female guide
toward the front of the console, away from the video heads.

Step 2: Plug the demagnetizer into a 60 cycle, 117 volt, ac power source, and slowly
bring the demagnetizer tips as close as possible, without touching the head tip
in the exposed position at the front of the head drum. Straddle the head tip with
the gap in the demagnetizer, and run the demagnetizer up and down over the head
tip several times. Then slowly withdraw the demagnetizer.

NOTE

The slow approach and slow withdrawal is
necessary to achleve complete demagnetization.

Step 3: Manually rotate the head assembly and repeat Step 2 at each of the four head
tips. Unplug the demagnetizer and swing the female guide back into position.
Other components on the video head assembly, such as the tape guide and screws
in the video head drum, also may become permanently magnetized. If this con-
dition is suspected, the entire assembly from the tape transport perform the
demagnetization process using a bulk degausser (such as an Ampex Model 1II)
following the recommended procedures.

TTR-16 IB57020
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Video Erdse Head

The 2 inch wide video erase head is housed in an assembly which also contains a rotary
guide and the erase transformer The head consists of a ferrite core and one turn of copper
ribbon.

Control Track, Audio, Audio Erase and Cueing Heads

These heads are siﬁ;i]ar to the familiar assemblies found on professional quality audioc r&-
corder/reproducers. No adjustments are required, and maintenance conmsts only of keep-
ing the heads scmpulously clean and demagnetized.

The control track head is an integral part of the video head assembly, while the erase and
audio heads are mounted on two separate stacks on the tape transport, (included in one
assembly ), Audio Head Assembly, Ampex Catalog No. 14383-1.

VACUUM SYSTEM

Vacuum Pump

General

The vacuum pump system is nsed to supply air suction to hold the tape firmly against the
concave side of the female tape guide. The suction is applied to the concave side of the
guide and permits more uniform head to tape contact when the video heads are being used,
and also ensures that the tape does not contact the heads when the equipment is in the stand-
by mode {(female guide pulled away from the head drum assembly). The developed vacuum
equals approximately 40 inches of water; the vacuum gauge on the left hand meter panel
indicates the amount developed.

The pump is Jocated on the floor of the console between the head fan assembly and the console .
blower agssembly.

Adjustment

Adjustment of the vacuum pump has been made at the factory, and no further adjustments
should be required. U the vacuum gauge fails to read within the red markings or the face
of the dial, check for cleanliness of the four air filters, cracked jars, poor gaskets or poor
seating of jars, clogged lines, etc. If the gauge cannot be brought to a correct reading by
these memns, adjust the vacuum by turning the knurled nut on the vacuum control gesembly
(this nut is under the*glass jar which extends upward from the pump assembly ).

TTR-18 IB57020
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Power to the vacuum pump is supplied through a separate circuit breaker on the console
termination assembly at the right end of the console. Because this circuit breaker is nor-
mally left in its ON position, the vacuum pump will operate whenever the main power switch
is activated.

Maintenance

No lubrication of the vacuum pump is necessary.

Clean the glass jars and the four filters at regular intervals as indicated in the SYSTEM
CHECKOUT AND ADJUSTMENTS Section of this manual. Any good solvent may be used

for this cleaning.

if the vacuum drops below the limits indicated on the vacuum gauge, check the glasg jars
for cracks, poor seating, or poor gaskets.

Head Fan Assembly

The head fan assembly provides the video head drum assembly with a vacuum. cleaner action

to clean out loose oxide particles and provide cooling air for the drum motor. The agsembly

is located on the floor of the console to the left of the vacuum pump. Proper operation of the
fan is indicated by the BLOWER indicator on the left hand control panel, which should be lighted
whenever the video head is rotating.

CAUTION

MAINTAIN ADEQUATE HEAD BLOWER AIR
SUPPLY AT ALL TIMES OR DAMAGE TO THE
HEAD MOTOR WILL RESULT.

Power for the head fan assembly is applied through a separate circuit breaker on the console
termination assembly and then through the contacts of the head motor relay. Thus the fan
wil]l operate only when power is applied to the head motor.

Maintenance

Maintenance of this assembly consists only of replacing the air filters at regular intervals
as indicated in the SYSTEM CHECKOUT AND ADJUSTMENTS section of this manual.

The BLOWER indicator on the left hand control panel indicates sufficient air flow. If this
indicator fails to light, (and the push-to-test feature indicates the lamp is not burned out),
an insufficient air stream exists, and the air filters should be replaced immediately.

TTR~20 [B57020
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Congale Fan Assembly

The ccnscle fan assembly operates as a low pressure alr conditioning system, supplv-

ing cocl air to the electronic assemblies and units inside the conscle. Filtered air if
tiown info the plenum chamber formed by the vpper and lower gections of the console
floor, and thie air is diszharged through four slotted sections of the chamber into the
conacle. niy the head channel assembly receives this forced air through a hose arvange-
ment directed into it3 chassis. For optimin efficient operation of the blower system,

all console doors must be kept closed,

Power ig aphiied to the blower through a sevarate circuit breaker on the console termin-
ation hoard. This circuit breaker will normally be left in its ON position and the blower
will nperate whenever the main power switch is actuated.

Mas igtenance

The motors requive only a few drops of oil anvually. The air filter should be cleanerl
at regular infervals as indicated in the SYSTEM CHECKOUT AND ADJUSTMENTS section
of thig manval.

MEASUREMENTS AND ADJUSTMENTS

o

All adjustments have heen made and carefully checked at the factory before the equipment
is shipped, and it rovmally will not be necessary to foilow these procedures. However,
as componenis wear i, or are reniaced, it is advisgble to check the tape tensions and
hrakeg forece to ensure that they remain within tolerances.

Equipment required for measnrements 1s as folluws:
a. Three scales are furnished with the sguipment;
1. 0-21bs. Ampex Tatalog Number 650-103
2. 0-4 ]bs. Ampex Cataiog Numbeyr €50-104
3. 0-101lba. Ampex Caialog Number #50-105

b. Length of cord approximately 4-feet long with locop at 1 end and a Jarge kot
at the other.

. Length of 2-inch magretic tape approximately 3-feet long.

d. Jumper wire approximately 32 inches long.

357020 TTR-21
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Tape Tension Measurement and Adjustment

Momentary Boost Torque

Step 1 Pull the supply tape tension arm toward the outside of the tape transport until
it clears the safety switch. Hold it in that position by some means such as pres-
sure sensitive tape. :

Step 2: Use a jumper wire to short out resistor R003. This resistor is located, with the
other resistors used in this adjustment procedure, at the back of the control relay
panel mounted at the right rear of the console. It is accessible when the rack con-
taining the control relay panel is swung out from the console.

Step 3:  Turn on power to the equipment.

Step 4: Anchor one end of the cord to the takeup reel hub by slipping the knot under the
reel spring, slipping it up so it is held between the spring and the hub, and taking
several turns around the hub in a clockwise direction.

Step 5:  Attach the loop at the free end of the cord to the 4 1b. scale and hold the scale so
that the spring is taut between the scale and the reel hub.

Step 6: Press the PLAY button. The takeup turntable will attempt to turn. Allow the
scale to slowly follow the string as it is wound on the reel hub, taking the reading
with the scale in steady motion. Press the STOP pushbutton after taking the
reading.

Step 7: The scale should indicate 56-58 ounces. It is recommended that the measurement
in Step 6 be performed several times to minimize the possibility of an erroneous
reading. If the above scale reading is not obtained, proceed to Step 8.

Step 8:  The adjusting resistor for the momentary boost torque is R002, also located on
the rear of the control relay panel. Increasing the resistance in the circuit de-
creases the torque of the motor. Adjust the slider arm on the resistor until the
proper scale indication is achieved.

Step 9: Remove the jumper wire installed across R003 in Step 2.

Normal Takeup Torque

Step 1: Using the 2 1b. scale, repeat Steps 1, 3, 4, 5, and 6 (not Step 2) under Momentary
Boost Torciue,

TTR-22 IB57020
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The scale should indicate 18-19 ounces. Make the measurement several times
to ensure that an erroneous indication is not obtained. If the correct scale indi-
cation is not obtained. proceed to Step 3.

The adjusting resistor for the normal takeup torque is R003. Increasing the
resistance decreases the torque of the motor. Adjust the slider arm on the re-
sistor unti! the proper scale indication is achieved.

TFast Forward and Rewind Holdback Torque

Step 1.

Step 2:

Step 3:

Step 4:

Step 5:

Repeat Steps 1, 3. and 4 {not Step 2) under Momentary Boost Torque.

Attach the loop at the free end of the cord to the 2 1b, scale, and hold the scale
so the cord is taut between the scale and the takeup reel hub.

Press the REWIND pushbutton. Allow the scale to slowly foliow the string as
it is wound on the reel hub, taking the reading while the scale is in steady motion.
Press the STOP pushbutton after taking the reading.

The scale indication should be 8-9 ounces. Make the measurement several times
to ensure a correct reading. If the quoted scale indication is not obtained, proceed
to Step 5.

The adjusting resistor for fast winding torque is R001. Increasing the resistance
decreases the motor torque. Adjust the sliding arm on the resistor uatil the
correct scale indication is achieved.

NOTE

Resistor R001 adjusts the torque of hoth the
supply (fast forward mode) and the takeup

{ rewind mode ) motors for the fast winding
operations. It is switched back and forth be-
tween the motors depending on the fast winding
mode being utilized.

Normal Holdback Torque

Step 1:

Step 2

TTR-24

Hold the supply takeup tension arm in a position so that it clears the safety switch.

Turn on power to the equipment.
h ]

I1B57020
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Step 3:

Step 7:

Brakes

Sten 2:

Step 3:

Step 4:

TR57020

COUPORATION

(NI

DIVISION @_@—

Anchor one end of the cord to the supply reel hub by siipping the koot between
the reel svring and the hub, sliding it ap «o it is held beiween the spring and
the hub, and teking several turns around the hub in a counterclockwise direction.,

Attach the loop at the free end of the cord io the 2 Ib. scale and hold the scale
50 that the spring is taut between the scale and the res! hah.

Press the PLAY pughbutton. Allow the spring io slowly follaw the string as
it is wound on the veel hub, taking the reacding while the scale is 01 steady
maotion. Press the STOP pushbuwtton after taking the reading.

The scale should indicate 8-9 cuiuces. Make the measurement several tives
10 epsure thal aw arroneous indicafion is not obtained. If the guoted saosls
indicatinon is not obtained, proceed to Step 7.

The adjusting resistor fovr normail holdback torque is R004. Tnoereasing the
reslgtance decreases supoly motor torgue, Adjust the siider aym on the re-
sistor until the correct secale indication is achieved,

NOTE

The brakes are applied when. the brake solenoids
are de-epexgized, therefore no power I8 needed
when making these measuremecis aad adjustmenty.

Anchor the cord £o the supply ree! by slipping the knet between the reel spring
and hub, thea silding it up vniil it is bheld between the soring and the hub.
Wrap almosf the entire length of cord arcund the hubs in a clockwise direction.

Attach the loop at the free end of the cord to the 4 Ib. scale.

1ise the scale to puli the cord from the hub (the turmtable will roiate in a
clockwise direction ) taking the reading while the scale is in sfteady motioca.

The scale indication shouid he 24 ounzes (= 1 cunce). Make the measure~
ments several times to engure that su erroreous indication is not cbtained.
If the quoted scale indication is not obtained proceed to Step 5. [f it is ob-
tained proceed to Siep 6.

TTR-25
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The brake adjustment for this direction of rotation is at point A on the brake
adjustment illustration. Running the self-locking nut down increases the brake
drag. Adjust the nut untii the quoted indication is achieved.

Now wrap the cord around the supply ree! in a counterclockwise direction.
Attach ihe loop at the free end of the cord to the 10 pound scale.

Use the scale to pul) the cord from the supply reel hub (the furntable will
rotate in a counterclockwise dirvection )}, taking the reading with the spring in

~ steady motion.

The indication should be 5 times that achieved in Step 4 (2 3 ounces ). 1f that
reading were 24 ounces, this ocne should be 7-1/2 pounds (% 3 ounces); ifit
were 23 ounces this reading should be 7 pounds 3 ounces (= 3 ounces); if it
were 25 ounces this reading should be 7 pounds 13 ounces (% 3 ounces). Make
the measurement several times to ensure that an erroneous reading it not ob-
tained. [f the quoted indication is not obtained proceed to Step 10.

The adjustments for this direction of rotation are at points A and B on the brake
adjustment illustration. Running the two hex nuts down increases the braking
force. Adjust these nuts until the quoted indication is achieved. Both nuts
must be adjusted so that the loading on the two springs is equal.

NOTE

A scale reading that varies as the measurement
is made {with the scale in steady motion) is an
indication that the two springs are not under the
same itension, and it will be necessary to adjust
the hex nuts until a steady reading is attained.

Repeat the entire procedure at the takeup turntable. Note that the scale indi-
cations will be reversed at this turntable with the lighter brake drag acting
when the turntable is rotating countercleockwise and the heavier braking force
acting when the turntable is rotating clockwise.

Capstan [dler Pressure

Step 1:

B57020

Tape the supply tape tension arm in a position so that it clears the safety
switch.,

TTR-27
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Fold approximately 2-inches of the length of magnetic tape back over itself and
punch holes through the 2 layers of tape large enough to accommodate the hook
on the 4 1b. scale. Insert the scale hook through the holes,

Thread the tape between the capstan and the capstan idler, with the oxide coated
side of the tape next to the idler.

Disconnect power to the capstan motor by placing switch S60002 on the capstan
motor drive amplifier {(Rack 2) in its OFF position.

NOTE
Steps 5, 6, and 7 require two operators.

Open the rear access door to the console, swing the equipment rack out, and have
the helper reach in and hold the capstan flywheel so it cannot rotate.

Press the PLAY pushbutton. The capstan idler will clamp against the non-rotating
capstan.

Use the scale to pull the tape between the idler and the capstan, pulling in a line
with the stationary tape guide; iake the reading with the scale in steady motion.
Press the STOP pushbutton after taking the reading. The helper can now release
the flywheel.

The scale should indicate from 30 to 36 ounces. Take the measurement several
times to ensure that an erroneous indication is not obtained. If the quoted read-
ing is not obtained proceed to Step 9.

The adjustment of the capstan idler pressure is made at a self-locking nut at the
end of the capstan idler solenoid plunger. This nut adjusts the spring tension
which determines the idler pressure. Running the nut down (clockwise) in-
creases pressure. Adjust this nut to achieve the quoted scale indication.

CAUTION

TIGHTENING THE LOCKNUT INCREASES
CAPSTAN PRESSURE UNTIL A POINT IS

- REACHED WHERE THE CAPSTAN IDLER
SOLENOID WILL NOT BOTTOM, AT WHICH
POINT LITTLE OR NO IDLER PRESSURE
WILL EXIST, NORMAL SCALE INDICATION
SHOULD BE ACHIEVED LONG BEFORE THIS
POINT IS REACHED, BUT THIS IS A SENSI(-
TIVE ADJUSTMENT WHICH SHOULD BE
MADE WITH CARE.

B57020
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Safety Microswitch Adjustment

Step 1:  fospect the supply takeup tension arm with no tape threaded oa the equipment,
This arm should be 1/16-inch (+ 1/32-Inch) away from its stop, which indi-
cates positive actuation of the safety switch, If it is vot in this position, pro-
ceed to Step 2.

Step 2: The adjustment is at a switch actuating screw oun a lever attached to the lower
end of the supply takeup tension arm. The bead of this screw actuates the micro-
switch, opening its normally closed contacts, when tape is not threaded. Adjust
this screw so that the quoted clearance between the arm and stop is achieved.
Running the screw in (clockwise) decreases the £learance,

Brake Release Microswitch
Although two adjustable mounting nuts for positioning the brake refease microswitch

are available on the equipment, it is unlike'y that adjustment ever will be required.

MAINTENANCE

AJ} tape contacting surfaces of the tape transport must be kept scrupulously clean if the
bigh performance standards inhereut in the assembly are to be achieved. Follow the
cleaning procedures described under Routine Maintenance in the SYSTEM CHECKOUT
AND ADJUSTMENTS section of this manual. ‘

Inbrication

No lubrication is required for any tape fransport component.

Replacement of Parts

Brake Bands

The brake bands supplied with the equipment have a long life expectancy and should not
require replacement except after Jong usage. They should be reptaced only when it is
impossgible to aftain the braking forces quoted under MEASUREMENTS AND ADJUST~
MENTS -- Brakes. in this section, or when they exert a noticeahle drag on the turniable
ag the brake solenoid is actuated.

1857020 TTR-29
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Disconnect the fanning strip from terminals 1, 2, 5 and 6 on the torque motor
terminal board.

Manually support the reel assembly (it is quite heavy), remove the 4 hex socket
screws which bolt the reel assembly to the topplate of the tape transport, and
remove the reel assembly.

Disconnect the solenoid leads at terminals 5 and 6 of the terminal board.

Remove the 4 hex socket screws which bolt the brake housing to the motor frame,
manually actuate the brake solenoids, and remove the brake housing from the motor.

The brake bands are held in position in the housing by 2 clevig pins, which in turn
are locked by cotter pins. Remove the old brake band and install the new band.

The brake band supplied by the factory should be exactly the correct length, and
when installed should be exactly concentric with the inside of the brake housing.
Both of these characteristics can be checked easily by manually actuating the
brake solenoid and checking that the band fits exactly around the inner diameter
of the brake housing. Check this before proceeding, and if this is not the case
follow the procedure under Adjusting Brake Band Length before proceeding to
Step 7.

Manually actuate the brake solenoid, and carefully slip the housing back aver the
brake drum so that it mates with the mounting holes on the motor flange. Replace
the 4 hex socket screws removed in Step 4. Reconnect the brake solenoid leads
to terminals 5 and 6 on the terminal board.

Manually actuate the brake solenoid by means of the solenoid plunger (do not
use the linkage), and rotate the turntable, checking that no noticeable drag is
imparted to the turntable by the brake. If a drag is detected, remove the brake
housing and follow the procedure outlined under Adjusting Brake Band Length.

Before remounting the reel assembly adjust the brakes as described under
MEASUREMENTS AND ADJUSTMENTS -- Brakes, If correct adjustment can-
not be achieved follow the procedure outlined under Adjusting Brake Band Length,

Remount the reel assemkbly to the topplate, replacing the 4 hex socket screws
removed in Step 2.

Reconnect the fanning strip to terminais 1, 2, 5 and 6 of the terminal board .

1B57020
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Adjusting Brake Band Length

Step 2:

With the brake band mounted in the housing, check tbe distauce that the sole-
noid plunger {the plunger itself. not the link attached to it by the clevis pin)
protrudes fror the solenoid housing. It should be 11/18 inch (& 1/32 inch).
I not, follow the procedure in Step 2.

One end of the brake band assembly is connected to the brake lever, A locp

assembly at this end is held fo the brake band by twe hex socket head screws
which screw inio pem nuis. l.oosen these screws and adjust the brake band

length untis the measurement qucted in Step 1 is achieved.

Check the distance between the end of the sclenoid plunger and the solenoid
stop bracket, This showld be 3/32-inch {% 1/64 inch). If necessary, loosen
the 2 screws which hold the stop hracket to the solenoid housing and position
the solenoid stop to achieve the required measurement.

Replacement of Othexr Assemblies

The removal and instaliation of other tape transport assemblies should be achieved easily
by following the exploded view at the back of this section. DO NOT attempt disassembly
bevond the poiafs shown on this exploded view, and aiways maintain the relation of parts
durviag reassembply.

SEE vOLIME 2 FOR PARTS LIST.

1B&7020 TTR-31
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AMPEX |

PROFEBEIONAL FRODLOTH

MONOCHROME MODULATOR

CORPORATION DIVIBION

GENERAL

MONOCHROME MODULATOR

MONOCHROME DEMODULATOR

MONOCHROME DEMODULATOR

AND

AND

I

The video signal frequency modulates a radio frequency signal, and the fm signal then
lg impressed on the video heads. The modulator produces the fm signal during the re-
cording process, and the demodulator recovers the original video signal by dem.odulation

during the reproducing process.

Two separate units -- the modulator and the demodulator -- are used, both operating

in the record mode; only the demodulator cperates during the reproduce mode

modujator operation during the reproduce mode is determined by a relay, the action
of which will be described later in this discussion).

Located on Rack 1, the units receive operating power from regulated power supply A,
located on Rack 2. Power supply A alsoc suppliea the channel switcher.

o687

6677

6CL6/6677"
EAWSA
12AT7

6AU8

6ALS

6CB6
124137

Vacuum Tube Complement

QLy.
Modulater Demeodulator

4 4
2
2
1
2 1

6
1

1

* Selected tube Ampex Catalog No. 5089901,

[B57020
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Schematic Ref. No.

Modulator
V43002,V43007,
V43008, V43009
V43010, V43011
V43005, V43006

V43003

V43004, V43012

V43001

1§QoE2
( the
Demodulater

V62007, V62008,
V62009, V62010

V62012
V62001,V62002,

V62004,V62005,
V62006

V62011
V62013
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% Monochrome Modulator and PROFESEIONAL PRODUCTE AMPEX
10Q0

THEORY OF OPERATION

Modulator, Monochrome

The composite video signal enters the modulator unit at J43003S, where it is terminated

in 75 obms. Four stages of video amplification are provided by V43012b, V43012a, V430113,
and V43010. All four stages are overcompensated so that an increase in gain of at least

10 db is obtained in the vicinity of 5 megacycles (over that at 0.5 megacycle). This in-
creased gain compensates for an opposite characteristic inhergnt in the modulation process
and in the demodulator circuit. The video gain control, R43003 NPUT LEVEL, which
determines the fm deviation (or percentage of modulation} is inserted in the input circuit
of V43012b. The amplified signal is routed to cathode follower stage V43009. The output
from the cathode follower is the modulating signal, which is connected to the grids of multi-~
vibrator V43005-Y43006.

Peaking capacitors C43001 and C43002, shunted by the respective resistors R43064 and
R43056, provide a steadily rising response slope from 2 mc through 4 mc which is continued
smoothly to 5 mc¢ by the combination of capacitor C43037 paralleled by resistor R43045

in the cathode circuit of video amplifier V43012b. o

V43005 and V43006 employ pentode tubes in a high frequency multivibrator circuit. The

plate load resistors are of as small value as possible, with their effect minimized by coupling
at a low voltage point. The screens are unbypassed so that they vary in voltage in unison
with the plate, thus facilitating the change from a conducting to a nonccnducting state (and
vice-versa); this also results in the tubes acting more nearly like true pentodes, and pre-
vents 'the conducting tube from shorting out the nonconducting tube.

The video which appears at the grids of the multivibrator is clamped at blanking level during
the back porch interval by clamping pulses from the circuit of V43001 through V43004.

Stage V43003a is a low resolution video amplifier which drives a sync pulse separator stage
V43003b, Differentiated pulses, coinciding with the trailing edges of sync, appear at TP43002
with clipping of the negative going spikes taking place in CR43001. The positive pulses are
amplified in V43002a, then routed to the phase splitting circuit of V43002b. Differentiated
pulses -- corresponding to the trailing edges of sync -- appear as keying pulses at dual

diode tube V43001, causing the video signal at the control grid of V43009 to be clamped

at the voltage level fixed by frequency control potentiometer R43001. As direct coupling

is used from the cathode of V43009 to the grids of the multivibrators, the dc component

18 not lost during the modulation process. Diode CR43002, with bias voltage regulation
provided by V43002 and adjusted at potentiometer R43002, furnishes clipping action to remove
excessively high white overshoots.

MDM -2 1B57020
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AMPEX PROFESS!ONAL PRODULCTE Monochrome Modualator and

BELL oivisian Monochrome Demodulator

The characteristics of the multivibrator are sueh that its natural frequency increasges

as grid vcltage increases, thus the synchronizang pulses cause this frequency to decrease
whiile eignals in the white direction cause the frequency to increase. .Uf the multivibrator
is adjusted sa that 1ts inmoduiated frequency is 5. 00 megacycles, a standard 15 volt
peak-to-peak video signai at the grids of the multivibrator will cause the frequency to
vary from 475 megacycles {sync tips) to 6.30 megacycles ({white base line). Note
that input ievel control R43003 is in the modulating circuii only, and will not affect the
amplitude of the keying pulses. '

The multivibrator output is taken through transformer T43001. This transformer per-
mits balanced coupling, sc¢ that any simultaneous excursion of the multivibrator plates
in the same direction {(which could oceur if the video signal fed through the tube } will
be canceled (([f this '‘feed through' were permitted, the base line of tne fm signal
would shift up and down accovdingly, and undesirable amplitude modulation would re-
sult

Output stage V43008 is connected to J43004S; the outpul impedance of this tube matches
the characteristic impedance of the coaxial cable.

Demodulator, Monochrome

frequency raoduwated rf signals from the cbannel switcber enter the demaodulator at
J62006s  Whenever the deredulator relay K62001 is de-esnergized, as in the repro-
duce mode, the demodulator mnput from the switcher is coupled to the grid of V82001
through relay contacts 13 and 8. Whenever relay K62001 1s energized, as 1 the re-
cord mode, the mput signal from the modulator is coupled to the grid of V62001 through
relay contacts 7 and 13. V62001 is a low noise cascode amplifier. with a sufficiently
proad band to pass the fm carrier and al} carrier sidebands. Five stages of Jimiting
amplifiers follow V62001. These five limiters, V62002 through V62006 . provide a
total of 60 db Jimiting. Because the modulation index ix the original process 18 less
than 1.0 for the higher video frequencies . the higher order sidebands are recorded at
a considerably reduced amplitude. By employing 60 db Jimiting in the demodulation
process, these higher order sidebands are raised tc a level comparabie to the Jower
Irequency sidebands, JIn addition, the limiting minimizes any noise or amplitude mod-
alation wtrodaced by the video heads.

The cutput of VE2006 (s fed to stages V62007 and V62008, BRoth are totem pole cathode
followers., V62007 provides a Jow impedance output to a companion VR1000B for rf
gubbing. The dubbing output at J62001s can be checked zt TPA2003 DUBBING OUTPUT
and adjusted by R62003 DUBBING LEVEL control. The output at JE2001s is a limited
rf signal approximeately 1 volt peak-to-pealk 1 amplitude.

357020 MDM -3
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Monochrome Modulator and PREFESSIONAL PRODUCTS AMM
Monochrome Demodulator DIVIgiON oo |

The output of V62008 is fed through a delay line DL6A2001 to the grid of W62009a and direct-
ly to the grid of V62008b. Stage V62009 is the fm to am converier. 7The cathode resis-
tor and cathode bypass capacitor and the plate load resistor are common to both halves

of the tube. The a section of the tube receives the incoming fm/rf signal after passing
through delay line DL62001 while the b section receives the incoming fm/rf signal with-
out delay. The delay line preovides a delay of .05 microseconds corresponding to a phase
shift of 90 degrees at 5. 0 megacycles, the zero modulation frequency. A greafer phase
shift results for frequencies above 5 megacycles, and a lesser phase shift for frequencies
below 5 megacycles. The resultant plate output increases for frequencies below 5 Mega-
cycles, and decreases for frequencies above.

The gqutput of V62009 is fed to cathode follower V62013. The amplitude miodulated xf sig-
nal at the cathode, with its higher frequency components greatly attenuated, is capacitor
coupled to transformer T62001. The signal at this point consists of the original rf vary-~
ing in amplitude proportionately with respect to the instantaneous frequency of the fm
signal.

The secondary of transformer T62001 is a balanced full wave detector. The carrier fre-
quency is effectively cancelled in the balanced secondary eircuit. Perfect balance is
achieved by adjusting resistor R62004. The two detector dicdes, CR62011 and CR62012,
are balanced by adjusting R62002. As in all full wave rectifiers, a ripple component is
present at the output, equal to twice the fundamental frequency. This 8-12 megacycle
ripple component is shunted to ground through adjustable rf bypass capacitor C62001,

The signal across R62103 is a standard amplitude modulated video signal, which is fed
through three stages of video amplification, V62012a, V62012b, and V62011. High fre-
Quency peaking capacitors are provided in the cathode of the first two stages: low fre-
quency equalization and compensation is provided in the plate circuit of the seconfl stage,
and shunt peaking is provided in the plate of the third stage. The gain of the third stage
is controlled by potentiometer R62001. The setting of this control determines the output
level of the demodulator.

The output of the third video amplifier V62011, is capacitor coupled to totem pole cathode
follower V62010. The output impedance of this stage in series with the negligible capa-
citance of C62004 and the resistance of R62075 matches the charactieristic impedance of
the 75 ohm output co-axial cable which connects to J62007s. TP62004 VIDEO OUT is
provided for observing the output wave form.

Relay Contro)

Relay K62001 is energized in the record mode through pin 6 of J62002P or pin 7 of J62002P
and through €R62013. When the EE-TAPE switch on the right control panel is placed in
its EE position, this relay is energized through pin 6 of J64002P. In its energized condi-
tion tontact set 12-5 connects plate voltage to the tubes of the modulator circuit, contact

MDM-4 ' 357020
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Monochrome Demodulator

set 8~14 grounds the rf input to J62006S, and contact set 7-13 connects the output of the
modulator circuit to the input of the demodulator circuit. Thus monitoring is possible
in the record mode, and the electronics to electronics is available for the EE test posi-
tion.

The relay is de-energized in the reproduce mode, at which time plate voltage is removed
from tubes in the modulator section and the rf input signal is connected to the grid of
V620601 through contact set 6-13. Also at this time, rf output jack J62005S is shorted to
ground through contact set 12-1 to eliminate rf pickup on the cable leading to the record
amplifier driver.

UNIT SET UP
Modulator

Step 1: Thread tape along the prescribed path on the tape transport mechanism. Place
the EE-SWITCH on the right control panel in the EE position.

Step 2: Feed a video signal to the input of the system.

Step 3: Insert an oscilloscope probe in TP43006 VIDEO INPUT and check to see that
the input video signal is at least one volt peak-to-peak.

Step 4: Place INPUT LEVEL control R43003 in the full counterclockwise position
(zero).

Step 5: Insert the oscilloscop2 probe in TP45004 RF OUTPUT. Set the oscilloscope
timing switch to .1 microsecond per centimeter and observe that a somewhat
rounded off square wave appears.

Step 6: Place R43001 FREQ@ CONT in the full clockwise position. The oscilloscope
display should show a minimum frequency of 6.8 megacycles. Adjust R43001
FREQ CONT for a frequency display of 5. 00 megacycles,

Step 7: Adjust the oscilloscope for a display at the horizontal sync rate and insert
the probe into TP43003 MULTI GRID. Now advance INPUT LEVEL control
R43003 to obtain an 17 volt sync tip to peak white amplitude, disregarding
high overshoots. Proper clamping action will be indicated by no tilt in the
vertical inferval,

Step 8:  Place R43002 WHIPE CLIP in the full counterclockwise position and observe
that the positive overshoot at the trailing edge of blanking is limited to no
less than 5 volts above the white base line.

IB57620 MDM ~Z
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Monochrome Demodulator

PRNDFESEBIDNAL PRODUCTS

AMPEX

DlviBiON

CORPORATION

Adjust R43002 WHITE CLIP to achieve the threshold of white compression and
observe an overshoot, the amplitude of which is approximately 10 volts peak-
to-peak.

Step 10: Insert the oscilloscope probe in TP43001 CLAMP and check for a clamp pulse
of 40 volts peak-to-peak #5 volts amplitude.

! Step 11: Insert the oscilloscope probe in TP43004 RF OUTPUT and check for af rf en-
velope approximately 1 volt peak-to-peak.
i
. Demodulator
i; Step 1: At the demodulator, insert the probe in TP62002 LIMITER OUT. Observe at
. least 4 volts peak-~to-peak with small visible am indications when a small amount
of the sync envelope is synchronized at the frame or line rate.
P,
!‘ Step 2: At the demodulator, insert the probe in TP62006 DETECTOR IN and observe
} that the display is converted balanced am readily seen during sync pulse time.
!'_ Amplitude from sync tip to sync tip should be 6 volts of which each protruding
3 sync pulse in the envelope should be at least 20% of the total tip-to-tip voltage
bt amplitude. Balance the two halves of the composite video signal by adjusting
[ R62002 DETECTOR BALANCE,
[
E" Step 3: At the demodulator, insert the oscilloscope probe in TP62005 DETECTOR OUT
' and observe that the amplitude of the composite video signal is 0.5 volt mini-
% mum syne tip to white peak. Adjust BALANCE CONT R62002 for a balanced
i am signal.
| Step 4: Insert the oscilloscope probe in TP62004. VIDEQ OUT level control R62001
i " when rotated through its range should vary the output level from zero to at
least 2 volts peak-to-peak. Adjust R62001 for an output level of 1.4 volts
; peak-to-peak.
5‘.
I
g
t.
Ll
'
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o4QIESAIONAL PRODUETS Monochrome Modulator and !E:i ”

CORPORATION |

DIVISION

(i

Monochrome Demodulator 3 '?B(;}
NOTE

To achieve the proper settings of DETECTOR
BALANCE potentiometers R62002 and R62004,
connect a 1.0 volt peak-to-peak b mc test sig-
nal to input connector J62006 RF INPUT and,
with R62001 VIDEO LEVEL in the maximum
clockwise position, observe on.the oscilloscope
the signal at TP62004 VIDEO OUT. Now,

adjust R62002 and R62004 DETECTOR BALANCE
to achieve undistoirted symmetrical 10 me output.

SEE VOLUME 2 ®C X ¥l V-0 TAGES, WAVEFORMS AND PARTS LiST.

B57020
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AMPEX | crorcosionas raucuave HEAD CHANNEL ASSEMBLY

COL1PORATION I D\VIREN

HEAD CHANNEL ASSEMBLY

GENERAL

The head channel assembly consists of a head channel housing, four plug-in head channel
units and one plug-in servo reference unit. The four head channel units are identical
and therefore interchangeable.

During the record mode, the head channel units amplify the fm modulated rf signal re-
guired to drive the video heads. During the reproduce mode, the head channel units
function as pre-amplifiers for the relatively low level signal picked up by the heads from
the tape.

The servo reference unit amplifies the output of the photoelectric cell. This output is
essentially a square wave generated by the rotation of a segmented disc on the head drum.
The clipping action of the amplifier produces a clean square wave at its output.

The servo reference unit performs the secondary function of switching the B+ to either the
rocord amplifiers or the reproduce pre-amplifiers of the individual head channel units
depending on the mode of operatian,

In addition to containing all the connectors for the plug-in units , the head channel housing

also contains a potentiometer for adjusting the intensity of the light source that excites
the photoelectric cell,

Vacuum Tube Complement -~- Each Head Channel Unit

Type Qty . Schematic Reference No.

EL34/6CAT 1 V32101
E88CC/6922 3 V32102, V32103, V32104
IB57020 HCA-1
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Vacuum Tube Complement ~- Reference Unit
Type Qty. Schematic Reference No.
6C4 1 V32201

THEORY OF OPERATION

Head Channel Housing

A total of elght connectors are mounted on the head channel housing, five connecting to
the plug-in units, one to the video head assembly, one supplying the necessary de power,
metering and signal connections, and ong ac confector providing the 117 volts ac to the
primary of filament transformer T32001.

The secondary of thig transformer supplies 6.3 volts ac to the filaments of all tubes in
the head channel assembly. Capacitors C32007 through C32016 hypass both sides of the
filament circuit to ground for rf. The 6.3 ac secondary voltage is also fed to 2 full wave
yoltage doubler rectifier, consisting of diodes CR32001, CR32002, and associated double
eapacitors, producing a dc output voltage for the . xciter lamp, adjustable from zero to
approximately +5 volts by potentiometer R32001 LAMP VOLTS. This control 18 normally
set for a voltage of 1.5 as measured at pin 5 of connector J320058.

The individual cbannel record mstering circuits to connector J32006P are bypassed for
rf by rc networks, R32003 through R32006 and C32003 through C32006.

Two fuses are provided, one for the incoming B+ line and one for the primary of the fil-
ament transformer.

Head Channel Unit - Record Ampifier

In the record mode, relay K32103 energizes each head channel unit, connecting the output
of record amplifier V32101 through eoupling capacitor C32129 and across parallel combin-
ation R32101 and R32102 fo contact number 5 of the head channel connector. From this
point, in each of the four channels, the signal 1s fed by way of the slip ring assembly to
its corresponding video head.

HCA-2 I1B57020
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] PROVESS(ONAL FRODUATE Head Channel Assembly
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& =
nmmnu

Record amplifier V32101 is a. conventional cathode biased pentode amplifier. A portion
of the input eignal is coupled from the cathode through capacitor C32130 and is rectified
and fed, via the channel connector, to the record metering circuit. In this manner the
record level of each chapnel can be monitored. The dc plate load for this sfage consists
of & 15 microhenry induciance, L32104, in series with a 2.5 mh inductance 1.32103.
Capacitors C32131 and C32127 are rf by-pass capacitors, which in combination with rf
choke 1.32103, prevent the rf signal from coupling into the B+ supply.

The rf plate load of V32102 consists of four components in parallel: 132104, R32101,
R32102, the inductance of the video head, and the distributed capacitance of the videc
head. This combination, because of the swamping action of resistors R32101 and R32102,
produces the desired broad band record characteristic. Because of the relatively low
plate circuit impadance, record amplifier V32101 behaves essentially as a constant cur-
rent generator. '

Head Channe] Unit - Reproduce Pre-amplifier

In the reproduce mode, relay K32101 is de-~energized , connecting the video head to the
junction of C32103 and R32103. Resistor R32103 acts as a swamping resistor across
the inductance of the video head with its distributed capacltance in parallel. This pro-
duces the desired band pass characteristics for reproduce operation.

The signal voltage Induced in the head is coupled to the grid of V32102 through capacitor

C32103 and developed across grid resistor R32104. Resistor R32106, in series with the

conirol) grid, prevents oscillations that otherwise might occur, due to tube interelectrode
. capacitance feeding back part of the amplified signal.

The first and second pre-amplifiers, V32102 and V32103, are dual friodes connected for
cascode low noise operation. In terms of the rf signal, the cascode amplifier consists
of a conventional grounded cathode plate loaded amplifier feeding a grounded grid ampli-
fier. The combination has the gain of a pentode but the noise figure of a triode.

The second pre-amplifier output i8 fed to totem-pole cathode follower V32104. This
stage bebaves as a constunf current generator with a. 0.5 volt gain. The two triodes
comprising this stage are in serieg, relative fo the de current flow, but in push pull
regarding signal, resulting in even harmonic cancellation and a corresponding reduc-~
tlon in overall distortion.

IB57020 ' HCA-3
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1390

The totem-pole ouiput impedance , approximately 30 ohms, in series with R32125 and
the negligible reactance of C32120 resulis in an effective output {mpedance of 35 ohms
the chargcteristic impedance of the output cable.

Bervo Reference Unit

Supply voltage for the photoelectric cell is obtained from the voltage divider network con-
sisting of R32208 and R32206. The cell output is coupled to the grid of V32201 through
€32204. Capacitor C32205 by-passes any high frequency signals to ground.

V32201 is a conventional cathode biased low frequency compensated triode network. Low
frequency boost is provided by capacitor C32201c across the cathode resistor, and low
frequency equalization is provided by a plaie decoupling network R32203 and C32201a.

The output signal, coupled from the plate through C32203, i8 clamped to ground potential
by CR32202 and clipped. at approximately 9.5 volts by CR32201. The resulting square wave
approximately 9.5 volts in amplitude is coupled to pin 2 of connector J32015P through ca-
pacitor C32202.

Unii Set-up’

Place a Simpson model 262 multi-meter on the 2.5 volt dec scale., Cormect the positive
lead to pin 5 of connector J32005S. Connect the negative lead to ground , pin 4 of connec-
tor J320055. Adjust potentiometer R32001 LAMP VOLTS for a reading of 1.5 volts.

SEE VOLUME 2 FOR PIN VOLTAGES, WAVEFORMS AND PARTS LIST.

HCA-4 | 1B57020
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COAPORATION DIVIRION

AMPEX |  sroressionas erabucrs CHANNEL SWITCHER = 3
_ ﬂ%g@

|
|

CHANNEL SWITCHER

GENERAL

The basic function of the switcher unit is to switch sequentially the outputs of the four
video heads during the reproduce mode This switching is necessary to minimize noisée
and crosstalk., and to prevent cancellation effects which would occur as two heads repro-
duced identical information during the overlap period .

The blanking switcher portion of the unit serves to delay the time of head switching so

that it will occur during the horizontal retrace period thus preventing switching transients
from appearing in the picture When such transients are caused o ocour approximately

in the center of the blanking pulse back porch. they are eliminated from the composite
video signal by action of the processing amplifier which completely reforms the blanking
pulse.

The blanking switcher section can be bypassed by S64001 in the switcher section in case
of failure, and the reproduced outpur would then contain switching transients appearing

at random on the raster. The very short duration (approximatelyv 0.1 microseconds)

of these transients would not be objectionable under emergency conditions. {1f the blonk-
iﬁg switcher section is bypassed, it is very important to planc the rape guide servo
system in the manual mode of operation.)

The switcher is mounted on Rack 1. occuping 14 inches of vertical rack space  All con-
nections are made at the rear of the rack. and all adjustment points are available at the

fronf of the rack.

Vacuum Tube Complement

Type QY. Schematic Ref. No.

6BNG 1 V64011

5725 4 V64003 V64009, V64015
) V64021

6CB6 8 V64001, V64002, V64007,

V64008, V64013, VB4014 .
V64019, V64020

6CL6G 2 VA4004, V64016
6922 3 V64025, V64027, V64029
12AT7 10 V64005, V64017, V64018 |

V64023, V64024, V64026,
V64028, V64030, V64031,
| V64032
12A07 4 V64006, V64012, V64022,
' V64010
1B57020 ' CSW-1
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THEORY OF OPERATION

Functional Description of the Switching Section

The switching function is accomplished in four gated tubes which act as individual switches
for the incoming signals from the video heads during the reproduce process. Gating pulses
for these tubes are derived from the 240 cycle square wave output of the photoelectric cell,
an output the phase of which is directly related 1o the angular position of the head drum.
Two pulses are required to actuate the switching function --- a gating pulse on the control
grid and a switching pulse on the suppressor grid of the garing tubes. The signal to each
control grid is a 240 cycle trapezoidal wave, with each trapezoidal wave shifted 90° in
respect to the next. They provide an initial gate. so that each tube in turn can conduct
when the switching pulse appears. The video signal is added to the gating pulse at the
control grid. The actual switching time is determined by a positive excursion of a 480
cycle square wave {(with extremely fast rise and decay times) applied to the suppressor
grids. This signal is'derived by doubling , amplifying . and clipping the 240 cycle input
signal. The resultant square waves are then applied to the suppressor grids of the ga.ting
tubes through a phase splitter , which delivers in-phase positive pulses to channels 1 and

2 and positive pulses shifted 180° to the suppressor grids of channels 3 and 4.

NOTE
Channel numbering does NOT indicate the
order of head switching. Channels are

gated 1, 4, 2, 3.

Only the tube at which the positive 240 cycle gating pulse and the positive 480 cycle switch-
ing pulse arrive in coincidence is able to conduct. :

Video Signal

The individual outputs of the four video heads, after amplification in the reproduce pre-
amplifier portion of the head channel assembly unit, are connected to the switcher at con-
nectors J64005S through J64008S, where they are termina’red in 75. ohms impedance. Individual
gain controls (R64001, R64004, R64007 and R64011) are provided so that the rf signal in

‘each channel can be balanced. Each mgnal then passes through two stages of rf amplification

(V64001-V64002, V64007-V64008, V64013-V64014, and V64019-V64020). These are con-
ventional rf amplifier circuits , employing variable peaking in the plate circuits to adjust
the frequency response and small interstage time constants to limit the bandwidth to that
of the fm signal. The amplified outputs are delivered to the control grids of the gating
tubes (V64003, V64009, V64015, or V64021) for the respective channels. where they

are added to the gatmg signals,

CSW-2 | _ ' IB57020
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Gating Signal

it

The 240 cycle signal, oxiginated by the photoelectric cell and processed in the drum servo

control unit to a sinusoidal wave, enters the switcher at JA4001S. LEVEL control R64010
provides an adjustment for the amplitude of the 240 cps signal as it enters the unit. The
signal is then fed to the grid of cathode follower stage V640062, which provides a low
impedance input to the subsequent variable phase shifting network. This phase shifter
controls the switching time relative to the angular position of the head drum with phasing
control R64003 allowing a total phase variation of approximately 40°. The signal is

next routed to the grid of amplifier stage V64006b.

The output of V64006b to the gating channels is taken through C64082 to stages V640103
(which incorporafes a 90° phase shift network consisting of R64061, C64101, R64%62,
and C64099) and V640223 (which does not employ any phase shift). The circuits of
V64010 and V64022 are identical from this point, so only that of V64010 will be described
V640102 is an amplifier circuit, with diodes CR64013 and CR64014 clipping the output.
The result is a trapezoidal waveform which is fed through C64104 to the grid of phase
splitter stage V64010b. This stage provides two signals. 180° out of phase, to the grids
of V64003 and V64009, where they are added to the video signals. Resistors V64174
and R64172 compensate for Jow frequency tilt on the gating pulse, so the clipped portion
of the waveform is maintained flat. The top of the gafing pulse is clamped by CR64015
and CR64016 ., and thus determines the proper bias on the grids of V64003 and V64009

Action of V64022 is identical to that described for V64010, and gating pulses are sup-
plied from this stage to V64015 and V64022. We thus have developed four 240 cps trepe-
zoidal waves, each 90° displaced from the next, as gating pulses for the control grids

of the gating tubes.

Switching Signal

The 240 cps ouiput of V64006 is also taken through transformer T64002 to a full wave
rectifier (doubler) circuit consisting of diodes CR64007 and CR64008. An approximate
12 volts output., at 480 cps, is developed across R64141. C64085 and 164002 con~
stifute a resonant bandpass filter tuned to 480 cps. A pure 480 cps sinusoidal waveform
is thus delivered fo the grid of V64012b.

Stages V64012b and V64012a supply amplifying and clipping. The symmetry of the re-
sultant 480 cycle square wave is adjustable at R64009, which controls the de level of
the signal fed to the firsi pair of clipping diodes CR64009 and CR64010.

IB57020 GSW-3
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" The output of V64012a is routed to switch S64001, which determines if the blanking switcher
~is IN or OUT of the circuit. Normally, this switch will be in its IN position. Regardless

of this switch position, a nominal square wave is delivered to the grid of V64017a. This

circuit provides a third stage of amplification and clipping, with a very square waveform

delivered to the grid of amplifier V64017b, which produces a 60 volt square wave to V64011.

V64011 performs the final, and most important, clipping action. The waveform at the plate

“4g derived from a very small segment of the grid signal, so its rise time is extremely short.

' To preserve this rise time requires the use of wideband techniques, and thus a 5 microhenry

shunt peaking coil (L64014) is employed in the plate circuit of this stage.

" The signal is amplified in V640052 and delivered to V64005b a phase splitter circuit, with

each of its outputs feeding a conventional video amplifier (V64016 or V64004), which in

" turn each drive the suppressor grids of two gating tubes.

We have now generated the two pulses necessary to cause the gating tubes to conduct. The
action of these pulses is illustrated in the gating diagram. The sequentially switched outputs
of the gating tubes are combined in the plate circuits of these stages (the plates are con-
nected together) to form a continuous rf signal. V64027 provides amplification to drive

" two separate output amplifiers V64025 and V64029, with output No. 1 connected to the demod-
vlator and output No. 2 to the cathode ray oscilloscope in the left hand control panel ({output

No. 2 is chopped dc¢ to eliminate rf radiation in cables and the left control panel).
B+ is delivered to the unit from regulated power supply ''AY mounted on Rack 2.

Functional Description of the Blanking Switcher Section

A 480 cycle square wave, developed in the switcher unit from -the photoelectric cell signal
(waveform D on the waveform diagram) is amplified in V64018a, then clipped by the action
of diodes CR64023 and CR64024, in order to provide sharp leading edges. The signal is
amplified again in V64018b before being connected to phase splitter stage V64024a. The

grid of V64024a is connected to approximately +40 volts dc which provides the correct

operating bias. Square waves of opposite polarity appear at the cathode and plate of V64024a.

Negative sync pulses from the processing amplifier (waveform A on the waveform diagram)
are fed to J64004S and thence to the grid of V64031b. The plate load for this stage is differ-

~ entiating transformer T64004, the secondary of which is connected to supply positive pulses
" {corresponding to the trailing edge of the sync pulses) to amplifier V64031la. The amplified,

negative pulse output of V64031a is used to trigger free running multivibrator V64032.

Multivibrator V64032 serves two purposes: first, it provides pulses to the circuitry which
follows (even if a sync pulse is not present to trigger it); second, with S64002 in its OUT
position, it provides delayed pulses which cause switching transients to appear in the picture-
(this latter purpose is utilized when adjusting the blanking:switcher).

CSW-4 - o IB57020
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With 564002 in its NORMAL position (where it shouwld be placed except when adjusting

the unit) the output of the multivibrator is taken from pin 6 of V64032 and routed through
the clipping circuit of CR64026 which removes the positive spikes from the signal, leaving
the negative pulses which are fed to the grid of V64028b. Sharp, positive pulses (wave-
forms B and C on the waveform diagram) corresponding to the trailing edge of the coriginal
sync pulses, thus appear at the plate of V64028b.

We have now created 3 signals -- two 480 cps square waves of opposite polarity which
were originated by the photoelectric cell scanning the head drum, and a 15,750 pps signal
corresponding in time to the trailing edges of the sync pulses. The 15,750 pps signal is
added to both 480 cps square wave signals in the circuits consisting of R64217-R64235

and R64218-R64236. The resuliing 2 composite signale (waveforms E and F on the wave-
form diagram) are then each applied to a grid of a clamped grid clipper (V64024b and

V64028a) , where the positive tips of the 15,750 pps signal are clamped to zero volts by
diode action between the grid and the cathode. Cut off level of these tubes is such thaf
only the gated tips of the 15,750 pps signal {(riding on the positive porfion of fhe 480
cps sguare waves and indicated by ' clipping level” on waveforms E and F) will cause
the tube to conduct. These tips then appear at the plates of V64024bh and V64028a as
negative pulses.

Because the outputs of these stages are connected to opposing circuifs in the multivi-
brator formed by V64023a and V64023b, the multivibrator will be alternately triggered

by the action of the first negative pulse in the output of either V64024b oxr V64028a.

Thus the waveform from the multivibrator (waveform G on the waveform diagram) has
its leading and trailing edges determined by the firsf negative spike in each clipped wave-
form from V64024b and V684028a. The reformed 480 cps square wave outpuf, now syn-
chronized with the trailing edge of the first sync pulse that occurs when the heads are

to be switched, is fed through S64001 BLANKING-SWITCH OUT to V64017a where it
determines the precise moment of head switching.

When the blanking switcher section is bypassed, by positioning S64001 in the OUT posi-
tion, the leading and trailing edges of the 480 cps square wave developed in the swifcher
unit will dictate when the heads will be swiiched. Under these circumstances the switch-

ing time will be located randomly wirth respect to the video information being reproduced.
The blanking switcher section recreates this square wave from the switcher section, but

the Jeading and trailing edges of the waveform are delayed approximately 2 microseconds
(determined by the delay inherent in the processing amplifier) after the trailing edge
of the first sync pulse which occurs following the originz] switching time.

IB57020 CSW-5

WWW americanradiohistorv com

o



www.americanradiohistory.com

2

Il

Channel Switcher

PROFESSIONAL PRODUCTS AMM

D:VIBIDNMN CORPORATION

UNIT SET-UP

NOTE
Have tape threaded on the tape transport.

Switcher Section

Step 1:  Actuate the head override swifch; place the EE-TAPE switch in its EE position;
place BLANKING SW. switch S64001 {on the switcher) in its OUT position

Step 2: Insert the oscilloscope probe in TP64005 240 CYCLE INPUT and check for a 9
volt peak-to-peak 240 cycle sine wave. If necessary adjust R64010 INPUT LEVEL
to achieve the quoted amplitude. ¢{This signal is derived from the drum servo
control unit.)

Step 3: Insert the oscilloscope probe in TP64004 480 CYCLE FILTER and check for a 480
cycle, symmetrical sine wave. If necessary adjust L64002 (not marked on chassis)

for maximum amplitude,

Step 4:  Insert the oscilloscope probe in TP64008 480 CYCLE LIMITER and check for
a symmetrical 480 cycle square wave. If necessary adjust SYM control R64009.
Place the EE-TAPE switch in the TAPE position.

Step 5: Insert one oscilloscope probe in TP64003 CH 1 & 2 SWITCH, insert the second
oscilloscope probe in TP64002 CH 1 to SWITCH TUBE. Check that a positive
480 cycle square wave peak falls at the center of a positive 240 cycle trapezoidal
peak. If necessary adjust L64002 fo achieve this condition.

Step 6: Now insert the second oscilloscope probe in TP64007 CH 2 TO SWITCH TUBE
(leaving the first probe in TP64003 CH 1 & 2 SWITCH). Repeat check of Step
5, the waveforms should fall as described.

Step 7: Insert one oscilloscope probe in TP64011 CH 3 & 4 SWITCH, insert the second
probe in TP64010 CH 3 TO SWITCH TUBE. Repeat the check of Step 5. the wave-
forms should fall as described.,

Step 8:  Now insert the second oscilloscope probe in TP64014 CH 4 TO SWITCH TUBE
(leaving the first probe in TP6401) CH 3 & 4 SWITCH). Repeat the check of
Step 5, the waveforms should fall as described. Remove both oscilloscops probes.

CSW"QM"I IB57020
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Step 9: The equalization potentiometers for each of these input pre-amplifiers speci-
fically R64002, R64005, R64008 and R64012 should all be set to mid position.

The SWITCHING PLATE equalizing potentiometer R64013 also should be set
to mid position,

. oy X

EH'4 GAIN *(video GABN controls) in thelr midfange pdsitiods’ -

Step 10;  Place R64001 CH 1 GAIN, R64004 CH 2 GAIN, R64007 CH 3 GAIN,, and R64011,
C : ’ ' PRI T N ORI s

Step 11: Place the BLANKING SWITCHER\SWitCh S64001 in the IN position and pro-
ceed to the blanking switcher séction.

Blanking Switcher Section

Place EE-TAPE switch in EE position.

Step 1: Insert the oscilloscope probe in TP64012 BLANKING SWITCHER INPUT.
Check for a symmetrical 480 cycle square wave (from the switcher).

Step 2: Sync the oscilloscope (external) to TP75016 SYNC. OUT on the processor,
SteE.B_: Insert one oscilloscopr probe in TP64024 DIFF, SYNC. and the second probe

in TP64023 PROCESSED SYNC. The 15,750 cycle multivibrator frequency
should be locked to the horizontal sync rate (from the processor at TP64023
PROCESSED SYNC). Remove both probes.

Step 4. Sync the oscilloscope to line. Place one oscillloscopg probe in TP64012
BLANKING SWR INPUT , the second in TP64016 BLANKING SWR OUTPUT.

Step 5: The 480 cycle square wave should lock in. The leading and trailing edges
will have a slight jitter. Remove beth probes.

Step 6: Insert one oscilloscope probe in TP64017 COMPOSITE GATING and the other
in TP64018 COMPOSITE GATING. The display should be two 480 cycle
square waves exactly 180° out of phase with 15,750 cycle horizontal sync
pulses riding thereon.

Step 7: De-actuate the HEAD OVERRIDE switch.

SEE VOLUME 2 FOR PN VOLTAGES AND PARTS LIST,

IB57020 CEW-17
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HEAD HEAD HEAD HEAD
3
ON

CHANNEL 1

GATING 0O° TP 64002

CHANNEL 1 & 2
SWITCHING 0° SWITCH
- TP 64003

CHANNEL 2

GATING 180° TP 64007

CHANNEL 3

GATING 270 . TP 64010

CHANNEL 3 & 4

SWITCHING 180° SWITCH
| TP 6401

e —— -——— o~ -

CHANNEL 4
GATING 90° TP 64014
% CHANNEL SWITCHING ORDER 1-4-2-3
VRB
csw !
SWITCHER WAVEFORM DIAGRAM
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NOTES: E

1. ALL SCHEMATIC REFERENCE NUMBERS ARE 64000 SERI
(EXANPLE R.O12 INDICATES RO4A012),
2. ALL RESISTORS IN OHMS, 1/2 W . 10% UNLESS QTHEAWISE GRICIFIED,

3. ALL CAPACITORS IN MICF{OFARADS, RATED 400V, 10 UNLESS OTHERWISE SPECIFIED, MULTIPLE
ELECTROLYTIC CAPACITORS COOED AS FOLLOWS: a==, b0 . ¢= &  d = UNCODED

TERMINAL. MICA CERARIC RATED 500¥, 5%,
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PROCESSOR

GENERAL

The Processor perforn‘{'s several functions, some for both Monochrome and color re-
production, others for color only.

Monochrome and Color Reproduction

The processor limits all noise to fixed levels during the video portion of the signal
so that no negative noise peaks extend below the blanking level, and no positive
noise peaks extend above the white level.

It eliminates all noise occurring during the vertical and horjzontal blanking inter-
vals.

Facilities are provided for contfolling the video, blanking, and sync levels at either

the local (rack) or remote locations.

In the processor noise from the.incoming sync is removed and sync Is reshaped
and clipped. This processed sync is then re-inserted with video and blanking.

The unit provides two video and two syne outputs. One sync output {monochrome
only) is used for synchronizing the guide position sensor and blanking switcher
units.

Color Reproduction

1.

New horizontal sync pulses to replace the original horizontal sync in the incoming
composite color signal are generated in the processor. Because the Back porch

is occupied by color burst, and cannot be used for a switching point as in mono-
chrome operation, switching takes place at sync tip in color reproduction. This
causes superimposition of objeotionable switching transients on the horizontal sync,
and thus horizontal sync must be generated again,

A new color burst on the back porch of horizontal sync is generated in this unit.
This color burst coincides in frequency and phase with the original color burst
which has been unavoidably distorted in the recording process.

IB57020 PRC-1
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3. It provides for separate adjustment of the black clip level to prevent clipping of low
level chroma information (especially cyan and blue) which may extend below the

black level.

4, The processor provides a vertical blanking signal to gate the burst flag generator in
the color rack.

The processor, mounted in rack 1, occupies 17-1/2 inches of vertical rack space. All
adjustments are located at the front of the rack, and all connections made at the rear.
Power to the unit is supplied by regulated one-ampere power supply B mounted on rack
2.

The primary processor function is to furnish a composite monochrome or color video out-
put signal suitable for broadcast. The composite signal from the demodulator is not suit-
able for broadcast because it is excessively noisy. This noise has many sources: tape
noise, tape drop-outs, head brushes, crosstalk, unfiltered rf, switching transients, etc.
and, if not minimized, can cause malfunctioning of standard studio video equipment. By
eliminating noise during sync and blanking periods, and by limiting it to a predetermined,
adjustable level during the video portion of the signal, the processor produces an output
signal which meets broadcast requirements. '

Vacuum Tube Complement

Type _ Qty. Schematic Ref. No.
5687 6 V75008, V75010

V75014, V75017
V75022, V75030
12AT7 8 V75016, V75018
V75019, V75020
V75028, V75027
V75028, V75029
12AU7 2 V75007, V75025

6AUG ) V75001, V75003
5725 3 V75002, V75012
| V75024
6AQ6 2 V75004, V75006
6U8 1 V75005
6BN6 2 V75013, V75021
6AL5 1 V75015
6AB4 1 V75023
EB88CC /6922 1 V75011
PRC-2 . B57020 -
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THEORY OF OPERATION

Video Section

The_proce”ssor video section consists of five voltage amplification stages V75010a,
V75004, V75010b, V75009, and V750052, one mixer stage V75006 (V75005b color only),
and V75007a, two cathode follower stages V75011b and V75007b and two cathode follow-
er totem-pole output stages V75008 and V75014.

In passing through the video section, the composite video signal is ¢clamped and then
clipped to remove sync and blanking and to limit noise to peak white in the positive direc-
tion and to blanking level in the negative direction. Blanking is reinserted and the non-
composite signal further amplified. Cleaned-up sync is reinserted in the mixer stage
{along with color burst when reproducing a color signal ) and the composite signal is

fed to its two outputs via separate cathode-anode followers.

The overall bandpass of the video section extends from 30 cycles to 6 megacycles as
measured at the -3db points Response is essentially flat within 1 db from 1 kilocycle
to 4 megacycles.

The video signal from the demodulator enters the processor at J75011S, where it is
terminated in 75 ohms, the characteristic impedance of the interconnecting coaxial cable,
by the parallel combination R75010 and R75021. The signal level to the grid of the first
video amplifier, V75010a, is adjustable at R75010 INPUT LEVEL. Video amplifier
V75010a is a conventional cathode-biased triode. High frequency cecmpensation is pro-
vided by L75011 and C75021. Low frequency equalization is provided by R75025 and
C75009a .

The output of V75010a is coupled to the grid of the second video amplifier, V75004,

through coupling capacitor C75022. V75004 is a conventional cathode~biased pentode.
High frequency compensation is provided by L75012. Low frequency compensation is
provided by C75019. Low frequency equalization is provided by R75029 and C75010a.

The output of the second video amplifier is fed through coupling capacitor, C75023, to

the grid of cathode follower, V75011b. At the grid, the sync tips of the composite video
signal are clamped by the action of the keyed clamper tube, V75015. This clamper

is keyed by pulses generated from the horizontal sync pulses which are removed from

the composite signal later in the video chain and fed back to this point. A clamped com-
posite video signal is thus available at the cathode of cathode follower, V75011b and may
be observed at test point TP75008, CLAMPED COMPOSITE VIDEO. Sync is now stripped
from the composite signal by the conduction of diode CR75003 at the junction of 1.75013

and R75036. The conduction path for CR75003 is from ground, through R75033, L75013,
CR75003, R75037 and R75038 to B+. C75025 acts as a decoupler, preventing the sync signal

{B57020 PRC-3

www americanradiohistorv com


www.americanradiohistory.com

) !E ,% Processor PROFESSIONAL PRODUCTS AMPEX

.ﬂ OIVIBIDON CORPORATION

M

from feeding back into the power supply. This stripped sync will be processed and rein-
gerted later in the video chain. The manner in which the sync is processed is described
in detail in the Sync Section of this discussion.

The video signal with sync removed passes through isolation resistor R75036 to the grid

of the third video amplifier V75010b. Three diodes CR75001, CR75002 and CR75004 are
connected to the grid. Diode CR75004 conducts during the blanking intervals to superim-
pose new blanking signals coincident with the original blanking signals at this point. These
new blanking signals are genera.ed from the gync previously stripped. Their generation is
described in detail in the Blanking Section of this discussion. Any noilse on the original
blanking signal is thus shifted to the new blanking level resulting from the addition of new
and old blanking. This new level is more than sufficient to cause conduction of diode CR75001
which clips the most negative portion of the combined signals, thu: removing the noise.
The back bias and therefore the conduction point of CR75001 is determined by the setting
of R75004 , LOCAL PEDESTAL HEIGHT. The setting of this potentiometer determines
how much of the combined blanking signal will be clipped and therefore how high the ped-
estal with respect to the video signal will be. The purpose of reinserting blanking, is to
move the noisy portion of the original blanking signal we’ into the conduction point of
CR75001. Diode CR75002 is back biased by potentiometer, R75002, WHITE CLIP. The
serting of this control determines the conduction::point of CR75002 and therefore the max:
ithum excursion of the video signal in the positive ( white ) direction. Adjusting WHITE
CEIP for a less positive voltage on the back of CR75002 causes CR75002 to conduct sooner
for a given input signal, clipping the upper ( white ) portion of the videe. To summarize:
diodes CR75004 and CR75001 determine the maximum excursion of the video signal in the
negative ( blanking ) direction; diode CR75002 determines the maximum excursion of the
video signal in the positive ( white} direction. No noise more positive than mazimum
white or more négative than blanking can occur during the video portion of the signal. No
noise at 2ll can occur during the blanking portion of the signal.

The third video amplifier V75010b is a. conventional cathode-biased triode. High frequency
compensation is provided by 1.75010. L75005 is the commeon shunt peaking coil for both
V75010b and the following video amplifier V75009. The clipped non-composite video may
be owserved at cathode test point, TP75009, CLIPPED VIDEO, Potentiometer R75006,
BLACK CLIP REF is used only for color operation. Its function will be described in the
Color Section of this discussion. A 0.5 microsecond delay line, DL75002 , is placed
between the plate of the tube and the coupling capacitor, C75027, to delay the non-zomposite
video by 0.5 microseconds, which {s the total delay introduced by the sync circuifs from
the time sync is removed until it is reinserted. This insures that the reinseried sync will
have precisely the same time relationship to the non-~composite video a.s did the original
sync before stripping. The characteristic impedance of DL75002 is 2000 ohms, Two fixed
Tesistors , not shown on the schematic diagram, are part of the iniernal construction of
the delay line. The internal resistor on the plate end is 1000 ohms which is in series with

PRC-4 IB57020
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R75044 and properly terminates the plate end of the line. The internal resistor on the
output end, (1800 ohms in series with R75045 and the negligible reactance of C75121
and 075013}, properly terminates the load end of the line. The delayed non-composite
video signal is developed acress R75045 and coupled to the grid of the fourth video
amplifier V75009, through coupling capacitor, C75027.

Video gain amplifier, V75009, and its associated unconventional circuitry are required
to permit precise control of video gain from a minimum of 0 db to 2 maximum of +10
db with differential gain minimized. This is accomplished by mamftaining a constant
input signal to the contro} grid. The gain of the stage is conirolled by the division of
tube current between two separate plates. [n this manner, the tube always operates on
the linear portion of its chararcteristic curve

V75009 is a miniature double-plate sheet beam tube with balanced deflectors for directing
the eleciron beam toward either of two plates The contro) grid, pin 6, controls the
intensity of the electron beam. Grid 2, pin 5, of the tube i8 the focusing electrode and

1§ normally operated at ground potential. Grid 3, pin 5, of the tube is the accelerating
electrode and is usually returned directly to B+. Depending upon the voltages applied

to the deflectors, the electron beam wil] be directed entirely to one or the other of the
two plates, or proportioned between them. The deflizctors normally are operated at 2
reference voltage somewhere between -8 and 0 volts. When both deflectors are at the
same voltage (somewhere between -8 and 0) the tu : current is divided exactly between
the two plates. When one deflector is pesitive with respect fo the other by 18 or more
volts, all the current is directed to 1ts plate. For voliage differences between deflectors
within the range of 0 to 18 volts, the division of current is proportional. Berause the
plate at pin 9 of V75009 is by~-passed to ground for video by capacitor C75011b the left
gection (as shown on the Processor Schematic Diagram ) is referrad 1o as the control
section. The signal i1s developed across the plate lcad of the right (signal)) section,

and coupied to the fifth video amplifier V750052 by coupling capacitor C75033. With

the control section completely cut off, the gignal section is operating at maximum gasn.
With a total plate current of 15 ma fiowing, the grid to cathode bias s -2 25 volts. Cut-
off for the tube with a B+ of 250 volis is ~14 volts, allowing adequate range 1u the amp -
litude of the negative going input gignal before cutoff is reached Cathode bias for V75009
1s provided by R75051. High frequency compensation is provided by C75032 and L75005
Low frequency equalization is provided by the rc plate network, R75046 and C75011a
which are common. to the plate circuit of V75010b. Capacitors C75028 and C75030 serve
the dual purpose of by-passing any video on the deflectors to ground and preventing any
noise on the local or remote video gain lines from coupling through the tube. The two
sections of R750054 and b LOCAL VIDEQ GAIN potentiometers are connected in such a
way that a roiation of the common shafi causes a less negative voltage to be developed

on one while a more negative voltage is developed on the other

B57020 PRC-5
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The output of V75009 is fed to the grid of ihe fifth video amplifier , V75005a, which is a
conventional cathode biased pentode. High freguency compensatior is provided hy 1L,75003
and C75034. Low frequency equalization is provided by the plate RC network, R75054 and
C75Q11c. '

The putpat of V750052, is fed via coupling capacitor C75035 {o ihe grid of V75006, which
forms the video section ¢f the mixer. Cathode bias for V75006 is developed across unby-
pa®sed cathode resistor, R75062. Test point TP75004 VIDEO ONLY , is available in the
cathode of ¥75006 to observe the vided signal before mixing . digh frequency compensation
for the entire mixer is provided by L75004. Low freguency equalization is provided by the

‘plate re network, R75059 and C75012a. The dc ievel of the non--composite video signal is

clamped by the action of a soft clamp circuir composed of CR75020, R75052 and C75124
shunted by resistor R75058. Any shift in dc level caused by rapid rotation of the LOCAL
VIDEO GAIN conirol or the remote control is corrected by the action of this circuit.

V75007a comprises the Sync adder portion of the mixer. Its operating point is determined
by the fixed cathode bias developed acrose voliage divider, R75071 and R75072, the addi-
tional cathode bias developed by tube conduction and the setting of LOCAL SYNC GAIN

{ or REMOTE SYNC GAIN ) R75011, which varies the positive potential op. the control grid
of V75007a . and therefore determines the operaling bias of the tube. Because the gain of
V75007a is fixed, setting LOCAL SYNC GAIN for a minimum positive voliage on the con-

trof grid allows 2 maximum amount of the positive going input signal to be amplified before

grid current limiting takes place. Conversely. ds the grid is made more positive, grid
current limiting takes place at 2 lower level on the input signal with 2 corresponding reduc-
tion in the pfate component. In this mamner a linear control of sync level with respect to
video level ig achieved. Because :a common plate load is vsed for all three sections of

the mixer, the mixing :action is additive and the plate output is the sumh of the instantaneous
input voltages. No additional clamping of reference levels is required. C75012d in the
sync adder cathode circuit serves the dual purpose of de-coupling sync from the B+ Jine

and boosting the low frequency response of the sync adder section of the mixer. The func-
tion of the third section of the mixer , Color Burst Adder tube., V75005b, will be described
in detzil in the Color Section of this discussion.

The composite output signal of the mixer is cgpacitively coupled by C75041 to the grid of
isolation cathode follower V75007b. Test point TP75005 is provided in the cathode circuit
for observing the composite video. The cathode circuif consisis of parallel potentiometers
R75007 OUTPUT 1 LEVEL and R75008 OUTPUT 2 LEVEL, which provide a. means for
setting the levels of output itubes V75008 and V75014.

Roth of these video output tubes are identical "totem -pole! cathode followers, also known

as shunt-regulated catbode followers or anode-cathode followers. Because the totem-pole
catbode follower behaves as a matched generator, { matching the output impedance of iso-
tafion cathode follower V75007 to the impedance of the coaxial cable) , its gain is 0.5, The

PRC-6 ' 1B57020
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low output impedance of the totem-pole cathode follower is matched to the coaxial cable
imypedance through the V75008 circuitry, C75008, R75079, and precision potentiometer
R75009.

A discharge path for capacitor C77008 is provided through R75079, R75009 and R75081.
Test point TP75007 VIDEQO OUTPUT 1 is provided to observe the composite video output,
serving also as a convenient point for checking proper setting of OUTPUT 1 Z ADJUST,
because the level at this point should be exactly double the terminated level when the
copnecting coaxial cable is removed.

Sync Section

The sync signal taken from the cathode circuit of V75011b and delivered through CR75003
to the grid of V75019a is amplified and inverted by this stage and delivered to the grid of
clipping amplifier ¥75018b, through a low pass filter circuit formed by L75017 and
C75065 that removes high frequency noise and any rf components of the signai, Diode
action between the grid and cathode of V75019a clamps the tips of sync to zero volts. Low
plate voltage on V75019, derived through the voltage divider circuit of R75142 and R75140,
results in a very small negative voltagg on the grid, cutting off the tube. Thus the wave-
form & the plate is derived from the peaks of the sync pulses.

¥he signal is next amplified in V75020a, which delivers positive pulses to the contro]

grid of sync gating tube V75021 and to the vertical and horizontal gate generating cir-

cuits Gatlng signals applied to the suppressor grid of V75021 are slightly wider than

the sync pulses applied to the control grid. COnsequently any nolse pulse between sync
pulses i8 eliminated in the output. Specifically, the gating signal consists of the vertical
blanking pulse, plus horizontal gating pulses whlich extend from the start of horizontal
blanking time to barely past the { .-ailing edge of sync. Thus they are considerably narrower
than the horizontal blanking pulses. :

The gated sync output of V75021 is amplified in V75020b and coupled to dual stage V75022,
one output of thig stage is coupled to the grid of V750042 discussed in the Video Section,
and another output fed to SYNC OUT J750068. V75022 is a dual triode tube, with the
sections connected in parallel. Utility sync for studio purposes is available at J750068S.
Driving impedance 1s approximately 75 ohms.

A sync signal is taken from each cathode of V75022, one of which drives V75012 in the
phantastron color section the output of which is routed through J75007S to the chaonnel
switcher and automatic compengation sensor. The other signal is delivered to the keyed
clamp circnit at V75016b.

IB57020 PRC-7

www americanradiohistorv com


www.americanradiohistory.com

N

Processor PAAFCOAIBNAL PRADUOTS mm
ﬂ @ DivIgIoM CORFOBRATION

A delay of the trailing edge of the sync pulse ig inrroduced in the input to V75016b by the
circuit consisting of L75016, C75061, and CR75008. During the initial rise of the pulse
CR75008 conducts , shoriing out 175016 and quickly charging C75061 , so the leading edge
of the sync pulse is virtually unaffected. When the trailing edge occurs, the anode of
CR75008 suddenly returns to zero, while the cathode is held at +7 volts by the charge on
C75061. Since the diode cannot conduct, C75061 sfaris to discharge sinusodially through
1L.75016. When the voltage across C75061 attempts to fall Below zero volts the diode will
again conduct, dissipating the energy stored in 1.75016. Thus the mrailing edge of the sync
pulse 28 it appears st the grid of V75016b is delayed approximately 1 microsecond aftexr
the normsl trailing edge. Specifically, this trailing edge occurs as 1/4 cycle of a 250 ke
sine wave , with the mazimum slope occurring at the point the waveform refurns to zero
volts. This delay ., in conjunction with delays inberent in the sysn: amplifier, causes the
clamping action to take place well out on the back porch of the blanking pulse, and ensures
the elimination of any clamping transients from the final signal, by the action of the sync
gating circuit,

The sync pulse is amplified by V750#6b and differentiated in the plate circuit, with a posi-
tive spike , produced by tbe trailing edge, delayed approximately 1 microsecond from the
norma) trailing edge. These positive peaks are clamped to zero volts by diode sction
betweent the grid and csthode of V75016a. The negative pulses corresponding to the leading
edge of sync are below cutoff level for V750163 and thus sre eliminated from the waveform.
The output of thig stage is thus negative spikes only.

The clawping circuit design is quite conventional. ‘Clamping pulses from "Y75016a are :
fed to 1the phase splitting circuit of V75011a, which delivers equal pulses of opposite polar-
ity to the dual clamping diode eircuit of V75015, The two diodes are series connected so
that they conduct during the pulse time , causing the grid of V75011b to be clamped to zero
volts, During the non-pulse time the diodes are back biased. causing the junction of the
diodes st ping 1 and 2 to float, Resistor R75116 softens the clamping action.

Vertical Gating and Blanking Generator Circtit, '

The positive sync signals at the plate of V750202 ( waveform "'a'" on the waveform dizgram )
are integrated by R756226-C75103 to develop positive pulses from the vertical sync pulse

{ wave-form "b'"y. The tips of these pulses are clamped by cathode to grid diode action in
V75026b, and appear at the plate of this tube as amplified, negative, pulses ¢waveform

|lcl| ) )

The dlode circuit of CR75023 provides a delay of fhe trailing edge of this pulse. The leading

( negative going ) edge of the pulse drives the cathode of CR75023 in a negative direction, and
C75105 can rapidly discharge through the diode. At the end of the pulse the cathode of
CR75433 rapidly returns fo its normal poteniial and stopg conducting. At this time capacitor

PRC-8 I[B57020
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C75105 ¢an charge only through the circult of R15015 VERTICAL BLANKING POSITION

and R75231 and the plate potenrial rises a1 an exponential rate determined hy the adjust-
ment of R15015. Thus the trailing edge of the pulse ( waveform ''d'' } has 3 slope whose
angle {8 contro]_lfad by R15015.

The pokitive portion of this signal is clamped at zero volts at the grid of V750272. The
portion of the wayveform which lies between zero volts and the grid cutoff voltage of
V750272, appears at the plate of V750272 as a positive pulse { wa.veform e’ j} whose
trailing dgd is deiarmined by the adjustment of R15015. This trailing edge will essen-
1iatly coincide with the end of the vertical §lanking period { the top of the video picture ).

The remaining cicvcuifs of the vertisal gating and blanking generator establish 2 fixed
delay at the start of the next vertical blanking interval. The positive pulse from V75027a
is fed ro V75027t , the plate load of which consists of a damped , paralliel resonant cir-
cuit tuned to spproximately 1000 cps. The plate { waveform 'f'y thus consists of two
bighly :damped trains of oscillations for each pulse -- one starting in the negative direc-
Hon . corresponding to the leading edge of the pulse, and one s3ring in the positive
direction , corresponding to the trailing edge of the pulse. When this signal is applied

to V75028a . the positive pulse -+ initiated by the trailing edge of waveform e --
drives the tuke to conductionduring the pesk of its cycle thus producing a negatfive pulse
at the plate of V75028a ( waveform "g" | . '

Tbe oufpuf of V750283, a 50 volt peak-to-peak negative going pulse ., is used to irigger

fbe unbls nking phauntastron which consists of pbantastron generator V75024 and phantwag-
tron cathode follower V75028h., This phantastron is biasicslly a cathode coupled {ype with
the ¢a1bode follower used to spesd up the discharge of C75112. A negative 50 volt verfi-
cal gync pulee initiates the phantastron sweep in the pla:-e circult of V75024, The voltage
from which the plate begins its sweep is determined by the seiting of . R75016 VERTICAL
BLANKING WIDTH. ith this control in its maximum clockwise position. the initial
plate voliage is approximately 170 volts. In its maximum counterclockwise position,

the ining) plate voliage is approximately 125 volts, Bottoming of the plate run-down
takes place at +5 volis and the raie of run-down is determined by the rc time coustant

of R75249 and C75112 and the gain of V70024, With VERTICAL BLANKING WID'TH in

the maximum clockwise position plate run-down , ( corresponding 1o the vertical unblank-~
g inverval ), takes place in 16,366 microseconds. The phantastron recovers rapidly
due 1o the fast discharge of C75112 through the cathode follower V75028b. Bewween plate
sweeps, essentizlly all the fube curreont is drawn by the screen and rhe screen voltage
drops With 3 16,366 microsecond plate run-down time., the negative square wave
voliage at the screen hasaduration of 300 microseconds., Thiz 300 microsecond square
wave ig the vertical blanking waveform. With VERTICAL BLANKING WIDTH in the max-
imum counterciickwise position plate run-down takes place in 11,666 microseconds and
the veriical blanking waveform at the phantastron screen 1s 5,000 microseconds duration.

{B57020 PRC-9
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Thus an adjustment of vertical blanking from 300 to 5,000 microseconds is provided by
establishing the point from which plate run-down takes place and therefore the duration
of the screen portion of the phantastron cycle. The negative going screen voltage is
coupled through C75113 to blanking amplifier V75029a .

The clipped sawtooth waveform is again clipped and amplified by V750294 . to produce the
finished vertical blanking pulse ( waveform "k'' ), This pulse is vsed both as a vertical
gating pulse and as the actual vertical blanking pulse. V75020b inverts the pulse before it
is added to the horizeptal ga¥ing pulses.

Horizonta) Gating Circuit

This circuit consists of V75025 (a and b} and V75026b. The circuit of V750252 ie a con-
ventional Hartley oscillator whose frequency is the 15,750 cps horizontal line rate. Since
this oscillator operates Class C it draws short pulses of current at the peaks of the grid
voltage swing. These pulses of current cause negative vollage pulses 1o appear at the plate
( waveform "a'', horizontal gating waveform diagram ). Thest pulses correspond in shape
to the tips of high amplitude sine waves , thus the width can be controlled by clipping at an
appropriate level.

The clipping is performed by diode CR75017 , with the clipping level adjusted at R15013,

{ th& HORIZONTAL GATING WIDTH control ), producing waveform ""b'" at the grid of
V75030a. Since this signal drives V75030a deep into cutoff, the waveform si the plare _
of this tabe is the complete horizontal gating pulse. The vertical gating pulse ( previously
discussed ) is introduced through V75029 and lowers the volitage of the grid waveform of
V75030a holding this tube at cut-off during the vertical gaiing interval.

The output of V750302 thus consists of vertical and horizontal gating pulses of positive polar-
ity. These pulses are coupled to the suppressor grid of the sync gate tube V75021, Any
noise occurring between pulses at the control grid of V75021 is thus eliminated from the
plate waveform, )
Oscillator V75025a.1s locked to the horizontal sync frequency by an AFC circult consisting
of V75026a and V75025b. The waveform at the plate of V75025a is integrated by the action
of 1.75021 and C75093 to produce 2 sawtooth wave at the junction of L,75021 and R75192.

This sawtooth can be shifted in phase by R75017 which provides s positioning control for the
horizontal gate pulse. The signal is fed to the phase discriminator circuit of V75025b
where sampling pulses -- derived from the positive sync pulses at the plate of V750203 -~
sample the voltage of the sawtooth waveform. The sampled voltage sppears at the junc-
tion of R75183 aund R75184. When the oscillator is operating correctly the phase of the
sawtooth with respect to the sync pulses will be such that sampling will occur : just as the
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retrace portion of the sawtooth wave is crossing the zern axis. If the freguency of
oscillation tends fo decrease or increase, the sampling will occur at a positive or nega-
rive point { respectively ) on the sawtooth wave, thus generating an error voltage -af the
juaction of R75183 and R75184. Any ©rror voltage will raise or lowsr the bias level of
reactance tube V75026a , which controls the frequency of the osciliator.

The reactance tube injects pulses of current in guadrsture to the current in the oscillator
rank. civcuit. 'The amplitude of these pulses I8 determined by the control grid bias, which
is In turn controlled by the phase detector circuit of V75025b. Diode CR75014 clamps

the positive peaks of the ac waveformn at the grid of V750264 to the error voltage. Fixed

bia.s is applied to the cathode ( through voltage divider network R751.82-R75191) ensuring
that the angle through which current will flow is directly related vo the de level of the

]

il
P

il

error voltage. The rc network of R75188-C75085 provides a fixed phase shift of the wave-

{form at the plate to provide the necessary quadrature effect.

The purpose of this circult is to reform the borizon#zl gaiing pujses Into horizontal
hlanking pulses. The circuit involved is identical in operation to that described in ths
verfical gating generator { V75026b, CR75023, and V750272 ) and consiats of V75018
(7 and by, CR75022b, and V750170b.

The acrion of 1be circuit is shown on the horizontal bianking waveform diagram. Wave-
form "a' is the composite gating signal as {f appears af the plate of V750182, Waveform
"pH" shows the same signal at the grid of V75018b, indicaling the sction of CR75022 and
the charging cycle of C75076 through R15014 { HORIZONTAL BLANKING WIDTH control }
go0d R75168. ( Clipping sction of the fube due to cutoff is also indicated.) Waveform 'e"
sbhows the widened pulse as it appears ai the grid of V75017b.

Cathode followar V750174 provides a. low impedance oufput to the blanking adder circuiy
of V75010h ( waveform "'d" ), and provides clipping of the negative peak of the waveform
o ensure a constant signal amplitude of 15 volis, peak-to-peak.

The verticsl blanking pulses pass through the blanking former circult essenfially unchanged.

Color Circults

For further information concerning this section refer fo the VR1000B COLOR SUPPLE-
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UNIT SET UP

Step 1:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

PRC-12

Place the MONITCR switch on the right control panel in the EE position and
adjust the demodulator VIDEO CUTPUT LEVEL control R62002 for a demodu-
lator output of 1.4 volts peak-to-peak as measured at test point TP62004
VIDEO OUT. Place the oscilloscope probe at processor test point TP75006
INPUT. The 1.4 volis peak-to-peak video signal from the demodulator will be
observed at this point.

Place the oscilloscope probe at test point TP75008 CLAMPED COMPOSITE VIDEOQO.
Adjust R75010 INPUT LEVEL for a 7.0 volt peak-to-peak composite video wave-
form.

Adjust R75002 WHITE CLIP fully clockwise; adjust R75004 LOCAL PEDESTAL
HEIGHT, fully counterclockwise. Place the following potentiometers in the
center of their ranges: R75005 LOCAL VIDEO GAIN, R75007 OUTPUT 1 LEVEL,

R75008 OUTPUT 2 LEVEL, R75009 OUTPUT L Z ADJUST, R75011 LOCAL SYNC
GAIN, and R75012 OQUTPUT 2 Z ADJUST.

Synchronize the oscilloscope externally from TP75006 INPUT. Place the oscil-
ioscope probe at TP75017 COMPOSITE GATING. Adjust the oscilloscope for a
display of three horizontal gating pulses. Remove V75019, sync amplifier, and
adjust control C75001 {horizontal )} OSC FREQ ADJUST until horizontal gating
pulges on the scope drift slowly. Replace V75019; the horizontal oscillator will
Jock and the horizontal gating pulses will remain stationary on the scope.

Place the osclilloscope probe at TP75009 CLIPPED VIDEO. Rotate R75004 LOCAL
PEDESTAL HEIGHT throughout its range to determine that clipping can be accom-

plished from sync tip to 50% of videc level. Adjust R75004 for 10% set-up, resuwlt-
ing in a waveform of approximately 5 volts peak-to-peak amplitude.

With the oscilloscope probe at the same test point, rotate R75002 WHITE CLIP

throughout its range to determine thatl clipping can be accomplished from white
peaks to beyond 50% of video level. Leave R75002 in the maximum clockwise
position.

Place the oscilloscope probe in TP75004 VIDEQ ONLY. Rotate R75005 LOCAL
VIDEO GAIN throughout its range to determine that 2 minimum 1 volt peak-to-
peak signal is available at TP75004. Adjust R75005 for a 0.7 volt peak-to-peak
at TP75004.

Place the oscilloscope probe at TP75005 COMPOSITE VIDEO. Rotate R75011
LOCAL SYNC GAIN throughout its range to determine that a composite signa)
of 8 volts peak-to-peak minimum is available at TP75005. Adjust R75011 for a
sync amplitude representing 25% of the composgite signal level.

B57020
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Stap 9:

Step 10.

Step 11

Step 12:

Stsp 13.

Step 14:

Step 5.

Step 16:

1B57020

DIVI2ION

Place the gscilloscope probe at TP75007 VIDEO OUTPUT 1. Leave J750048
VIDEO OUTPUT 1 connector unterminated, Adjust R75007 QUTPUT 1 LEVEL
for a 2.8 volt peak-to-peak composite wayeform at TP75007. Terminate
J75004s with a 75 ohm dummy plug or a 75 obm terminated coaxial cable,

and adjust R75009 OUTPUT 1 Z ADJUST for a 1.4 volt peak-to-peak video
signal as measured at TP75007.

Place the racilloScope probe a1t TP75010 VIDEO QUTPUT 2. Leave J75005s
VIDEO OUTPUT 2 connector unterminated. Adjust R75008 OUTPUT 2 LEVEL
for a 2.8 volt peak~to-peak composite waveform at TP75010. Terrninate
J750058 with 2 75 obm dummy plug or a8 75 ohm terminated coaxial cable, and
adjust R75012 OUTPUT 2 Z ADJUST for 5 1.4 volt peak~to-peak video signal
a5 measured at TP75010. "

Rotate R75014 HORIZONTAL BLANKING WIDTH fully counterclockwise. Adjust
the following controls 1o their mid-range R75013 HOR GATING WIDTH,
R75015 VERTICAL BLANKING POSITION, R7501i6 VERTICAL BLANKING
WIDTH, and R75017 GATE PHASE. Adjust the oscilloscope for z display at

the horizontal syne rste. Adjust R75004 LOCAL PEDESTAL HEIGHT for

50% set-up.

Adjust R75017 GATE PHASE fo the point where the trailing edge of sync begins
1o narrow. Back-off R75017 approximately 45 degrees from this point.

Adjust R75013 HOR GATING WIDTH to the poinf where the front porch begins
to lengthen Re-check step 12 and repeat if necessary. If step 12 is repeated,
repeat 13.

Adjust R75014 HORIZONTAL BLANKING WIDTH fully cilockwise At this

getting , blanking will extend approximately 3 microseconds into the active
picture area. Re-adjust R75014 to the point where the back porch harely

begins to lengthen,

Place the oscilloscope on line sync and adjust ir for display 31 the vertical

sync rate. Use expanded sweep so that the vertical hlanking interval occupies
approximately one-half of the sweep width., Adjust R75015 VERTICAL BLANK-
ING POSITION until the back porch blanks ouft one more horizontal iine of video
informsation than normal.

Adjust R75016 VERTICAL BLANKING WIDTH unti] the frout porch blanks out
one more horizontzl line of video information than normal .

PRC-13
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Step 17: Re-adjust R75004 LOCAL PEDESTAL HEIGHT , which was adjusted in step 11
above for 50% set-up, for a normal set-up of 10%.
Step 18: Cheg:k the following test points for output waveforms and amplitudes listed:
TP75011 KEYING PULSE for 15 volts peak-to-peak, with 1 microsecond delay
between leading edge of keving pulse and trailing edge
of sync.
TP75015 SYNC IN for 35 volts peak-to-peak:, 9 volig.
TP75016 SYNC OUT for 10 volts peak-to-peak , minimum.
TP75018 SYSTEM SYNC for 2 volts peak-io-posk minimum,
SEE VOLUME 2 FOR PIN VOLTAGES, WAVEFORMS AND PARTS LIST.
PRC-14
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LT 2 1.5MEG | R212
L 21
NOTES: R149) 2R i .2 ﬂ\f < SEE | LaK
IS c78 270K W s NOTE 71 5W
1. SCHEMATIC REFERENCE NUMBERS ARE 75000 SERIES . ([ AAMPLE 78 ] ™ —. E
R43 INDICATES R75043). 150 2F = R3 /100K [
1 Rz0a HORIZONTAL €97 |
2. CAPACITOR YALUES ARE IN MICROFARADS AND RATED AT 400 YOL.TS onan 22k SYNC 22 |
UNLESS OTHERWISE SPECIFIED. IDENTIFICATION OF THE SECTIGNS GF - RIDTH ¢ @ |
MULYIPLE ELECTROLYTIC CAPACITORS IS AS FOLLOWS: & : 532 I—-——‘W\'—T—*g
b =0 , & =4 , d =INDICATES THE TERMINAL WHICH IS } Mz
#OT CODED, : H
2. RESISTORS ARE HALF WATT, TEN PERCENT: VALUES ARE IN OHMS UKLLSS |
OTHERWISE SPECIFIED.
c1 . >
4. WAVEFORM YOLTAGES ARE GIVEN PEAK TO PEAK, 65~ . —— sk
R178 340 pf
5. VIDEQ VOLTAGES AF TER WHITE STRETCH ARE GIVEN WITH THE CONTROL IR 580K ce7 J ot
NO-STRETCH POSITION AND VIDEQ GAIN (N MID-RANGE 1 ‘|‘ FREQ 2209
ADJUST :
6. POTENTIOMETERS ARE 2 WATT LINEAR TAPER UNLESS OTHERWISE [ 4. TMEG
SPECIFIED, L
7. LEADS DRAWN- —-— (5 PLACES} & DELAY LINE OL1 — e
TO BE [NSTALLED OKLY O COLOR SYSTEMS
8. PERFORMANCE Fi A £.5, 12-292.
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SCHEMATIC -
PROCESSOR

CATALOG NO. 51450

or

37HE - ADDER YIDEG OUTPUTS
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AMPEX |  rroressanac prooucrs POWER SUPPLIES

T

CORPODRATION DIVINION

POWER SUPPLIES

GENERAL

Two power supply tvpes are required by the system fo provide +250 voits dc and 24 volts
dc.

One Ampere 250 Volt Powser Supplies

Three identical regulated power supplies are furnished, each capable of delivering 1
ampere af a regulated +250 volts de. A meter makes pessible direct readings of output
voltage . cutput current, and the current through each section of each series regulator
tube (for routine checks on tube aging).

For convenience of identification . the power supplies are designsted as A. B, and C,
each occupving 7 inches of vertical space in a siandard rack mounting. The singlie ad-
ustment control is a screwdriver adjustment for output voltage located at the front of
the unit as it {s wounted in the rack. Ac line fusing is accomplished by fuse F66001
and dc output is fused by ¥6602. both of which are also located at the front of the unirt.

Power supplies A and B are mounted on Rack 2; and power supply C is mounted in the
console ¢cahinet Components of the system receiving power from these power supplies
are as foliows:

Power Supply Components Fed
A Modalator/Demodulator, Switcher
B Drum Servo Control Unit, Capstan Signal Generator .

Guide Position Sensor. Processor

C Hesad Channel Assembly, Record Driver , Left Control
Panel, Right Control Panel,Erase and Cue Unit

IB57020 - - PWR-1
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Vacuum Tube Complement (Iach Unit)

Type Qty . Schematic Ref. No.
5651 1 V46007

12AT7 1 V66006

6080 5 V66001, V86002, VGB003,

V66004, VBB0OS

THEORY OF OPERATION

Power line frequency (60 cps) enters ihe unitat J6600%F and is routed tn power transformer
TE600NL through fuse F63001, the fuse post of which has s fuse fajlure indicator.

Power transformer THA001 provides high voltage to the recrifier of the regulating circuit
and also heater power to the vacuum tubes within the power suapply.

The conventional bridge rectifier circuit employs silicon diodes, 2 in each leg to provide
anple peak inverse yoltage rating, feeding a choke input filter. The choke has an inductance
of 0.8 henry at 1 ampere dc current and 120 cycle ripple freguency. Across the filter is a

bleedexr resistor network consisting of two 10,000 ohm 25 watt rvesistors in parallel to pre-
vent the no load voltage from exceeding the rating of the filter capacitors.

The regulator section of the power supply employs conventiona!l circuiiry throughout. High
gain feedback is obtained by using both sections of V66006 to control the voltage drop across
V66001 through V86005 to provide an essentially constant outpul. Stabilized cafhode voltage
for V64006a is obtained through voltage reference tube V66007.

UNIT SEYT-UP

When setting poientiometer R66001 VOLTAGE ADJUST, the unit must be under normal load
copditions , tne tap on the power transformer T6600] appropriate to the line voltage avail-
able must he connected, and the meter switch S66001 must be placed in the SET VOLTS
position. Set the potentiometer for 3 reading of 125 af the red line on the meter.

This corresponds to +250 voles de. The trimpot R66002 mounted on the etched board is
factory adjusted for the OUTPUT reading so that the meter reads 100 with one ampere
output. It should require no field 2djustment .

PWR-2 IB&7020
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PROFEASIONAL PRODUCTSH

COAPGURATION

Twenty-Four Volt Power Supply

DIVISION

GENERAL

Power Supplies

=

The twenty-four volt relay power supply, located at the left rear of the console cabinet

{when facing the back of the console), furnishes 24 volt de relay actuating power to other
components in the system, and it can deliver 5 amperes of current at 24 volts de.

1t occupies 5-1/4 inches of vertical space. There are no adjustments and no vacuum
tubes. The fuse is mounted on the front of the chassis in & fuse post containing a failure

indicator.

THEORY OF OPERATION

The 60 cps, ac, power enters the unit at J69001P, and is routed —- through 3 ampere

fuse ¥69001 ~- to the primary of step-down power transformer T69001.

A conventiongl

full~wave selenium rectifier, with an associated filter circuit, provides 24 volts dec to
output connector J69002S.

The 60 cycle power is also jumpered from J69001F to J690025. The 60 cycle power
available at J69002S is NOT fused by fuse F63001.

UNIT SET-UP

No set-up is required.

SEE VOLUME 2 FOR PARTS LISTS AND PIN VOLTAGKS

IB57020
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SCHEMATIC —

250V, 1 AMP POWER SUPPLY
CAT.NO. 50800 Y @ME?&

SEE NOTE 5
8.011
v,003
2080 20
R.006
220
R.0%
o7 27
o 10, %
R, 004
1.008 :6&02 220
. @
L AAA A
R.0G7 7 R.001
| V. 006 Fro] 5000
i g 3w, 0%
i VOLTAGE
! ADJUST
R.033
: : €00 jox
1 ' 00V ] W, 3%
) .
F.00 I '
FAMP i ' —
SRR o . ! ¥.001 =
5.0 ' o ' 0 EE NOTE 5 .5 MA
POWER : ry Ak 120V : s | 51028-01
oA ' HOCEEE =1 v.001 R O
= i 1 6080 220
i SO g 3| :
| | WV [ 13275-01 5,001
I Lo M METER SW.
l i LIME ' I CR. 001 22, 12T, .5, ¥ 28 v s
- I | A com 31| Ab THROUGH
002 7 o— o— v
(O | BT i -
I . v
1 R - .
- . — . 720
I t < ( Ve
I e _—————— - v 5b
o]
A QUTPUT
SET
VOLTS
R.005 R.037 com B coooo |
10 K 10 K 20 o0
Lw 5w soov - seov |-
% % "T
’ ETER =
_T_ “-5%?‘ QUTPUT -
— A CALIB.
= , | I o2
5 } 103
2509 ' 1/4
20 R.022 W@ R.03
, 50 0.06
| 3 IW, 1% 3w, 3%
| P B
1
3,08 14,0035
SEE NOTE 5 B ouT F 8ot
2 +250V OUT 2 + 250V OUT
R.0Z3
MOTES: v_004 150V
1. ALL SCHEMATIC REFERENCE NUMBERS ARE 60,000 SERIES, ONLY LAST 3 pr 20 4 230V Ut N $250v our
DIGITS ARE SHOWN (EXAMPLE: R-012 INDICATES R.86012). s +250V OUT - Y2507 OUT
3. ALL RESISTORS IN O 1/2 W, 105, UNLESS OTHERWISE S$PECIFIED.
3. ALL CAPACTTORS N MICROFARADS, RATED 400 V UNLESS OTHERWISE C.003 abl4 g +250% OUT B +250V QUT
SPECIFIED, MULTIPLE SECTION CAPACITORS CONNECTED AS FOLLOWS: Al
azaQ, b=0,c=4A 2010 a75v = 1 GROUND : GROUND
4, ALL POTENTIOMETERS ARE LINEAR TAPER, 2 W, UNLESS OTHERWISE 0o
SPECIFIED., 3 GROUND 3 GROUND
5. FOR BEST PERFORMANCE ARD TUSE LIFE, CURRENT THRQUGH 6080 TUBE SEC-
TIONS SHOULD GE EQUAL WITHIN £10%, THIS CAN BE MET 8Y USING AMPEX KO, 5 GROUND 3 GROUND
51502-01 TUBE GROUP, CR BY TUBE SELECTION IN THE UNIT, 7 GROUND 7 GROUND
6. PERFORMANGE PER A.E,S. 12-244,

VR B 1
PWR

IB57020
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NOTES:

. ALL SCHEMATIC REFERENCE NUMBERS ARE 69000 SERIES.

FOO!
3 AMP T 00!
_______________ 14849 -0\
1 |___—-—--‘
: 125V BK/R |
1 1
- (15Y BK/Y | 3
' T 1
------------- ’ BK/GN | i
105V o 4
1
f
i
BK |
COM o |

24 VOLT POWER SUPPLY

SCHEMATIC

CAT. NO, 50933

e

CROO| L 00Ol
—— I _————
3 rYW'\____. —
|
|
: cool |+ ROOI
1000 T 50
" sov [ 25W ROO2
, 50
( 25W
+ o~ *—’\M—é
______ ]
J4-0025§
+24 V. DC [
+24Vv.0.C |3
b -24V.DC |2
-24v.DC |4
A.C. LINE 5
L————— A4.C. LINE 7
LINE COM. |8
I LINE COM. 8

ONLY LAST 3 OIGITS ARE SHOWN (EXAMPLE: R-0I12 INDICATES R-65042).

2. ALL RESISTORS IN OHMS, [/2W., 10% UNLESS OTHERWISE SPECIFIED.

3. ALL CAPACITORS IN MICROFARADS, RATED 400V. UNLESS OTHERWISE SPECIFIED. MULTIPLE ELECTROLYTIC CAPACITORS
CODED AS FOLLOWS: 03D, b=0,¢=4, d=UNCODED TERMINAL .
4. ALL POTENTIOMETERS ARE LINEAR TAPER, 2W., UNLESS OTHERWISE SPECIFIED.

5. WAVEFORM VOLTAGES ARE PEAK TO PEAK.
6. PERFORMANCE PER A.E.S NG, 12-234.

[
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AMPEX PROFESBIONAL PRODUCTR SYSTEM CONTRGL

CORPQAATION DIVISION

SYSTEM CONTROL

GENERAL

During the following discussion, refer to the complete dc system control foldowt diagram
at the bark of this secrion. One of the major components of the de system control is the
System Conrrol Unit chassis which contains eight conventional relays and 1 fime delay
relay. and is located hebind the left rear door of the conscle. All modes of system
noeration are controlled Ly this unif in conjunction with additional relays. solenoids,
switches and pushbuttons lTocated elsewnere in this system. Such ifems as variabie
wirewound resistors, which govern supply and takeup motor torques, dictated by the
mode of operation empioyed, ave also part of the dc control system. Location of
individual components can be determined by their schematic reference numbers.

THEORY OF OPERATION

To undersiand the cperation of the various relays an overall view of the equipment must
be considerxed, iucluding operating controls, related relays and solenowds, indicators.
ete, The eomplete action is described as each operating control is actuated or changed.
To faelitate the location of relay contacts coded abbreviations are used on the schematic
diagram of the overall ac and dc contrsl system.

Remote and Local Circuliis

Pushbuitons $§46012 REMOTE and 846005 LOCAL, located on the console right control
panel {ransfer controi between this panei and the remote control unit. Contacte of
relays K70008 REM 1 and K68002 REM 2 determine the transfer function. When relay
coil X70008 KREM 1 is de-energized, the control is local at the right control panel; con-
versely, when the relay coil ig energized, contro] remains at the remote control unit.
No remote/local pushbuttons are furnished at the remote unif.

The REMOTE pushbutton switceh igs normally open and the LOCAY pushbutton switch is
normally closed. Both switches are connected in series with relays REM 1 and REM 2
across the 24 volt de supply through section A of the NORMAL/DUEB switch 365001,

and consequently the relays are energized by the REMOTE pushbutton, and then de-
energized by the LOCAL pushburtton whenever the NORMAL/DUSB swikch is in the
NODRMAL position.

1857020 SYC~1
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T@ OIVIBIOM COLPORATION |

Ie the de-energized positions, contacts REM 1A, REM 1E, REWY 24 and REM 1B are selected
by the loral FAST FWD, REWIND and STOP vushbuttons. Contact REM 1C {8 selected by

the local PLAY pushbutton; and contacts REM 2B and REM 1D ave selected by the local
RECORD and TONE pushbuttons.

In the epergized positions, focal cireuits Jist=d above are broken and their corresponding
circaits are completed at the remote confrol unit. in addition, contact REM 1A closes
during remote operation, applying 24 volts to the REMOTE DISABLE SWITCH 845001 in
series with the processcr relay K76001 PROC,

When the REMOTE DISABLE SWITCH is in the NORMAL «losed position, the procesgsor
relay K75001 PROC is energized, transferving control of PEDESTAL HEIGHT, VIDED
GAIN AND SYNT GAIN to the remote unif. With this switch In the ogen DISABLE position
the PROC relay cannot be encrgized and control of these functions remains at the processor.

Depresaing the PLAY pushhutton opers nermally closad contact PLAY B and extivguishes
the STOP lamp.

Mode indicating lights are connessed in parallel and indicate the operational modes at brth
locatinns, REMOTE and LOCAL lights at the right contvo! parel inditate the uwit from which
control ig devrived, a REMOTE light on the remote control unit Indicates switehing of con-
trol to that unit,

Reproduce Tircuit ! During the following discussion, consider contrel in the LOCAYL positiony,

The reproduce circuit is actuated when the PLAY pushbutior is pressed. Play relay K70004
is energrzed through the patb from +24 volt de, normally ciosed relay contact sets BW A,
FF o, REM 10 throvugh the PLAY pushbutton contacts: normally closed relay contact gets
REM 2B, RE{ , through the relay coil: normally closed contact sets STOP A and 3TOP B
in parallei; and finally through the tape tension safety switch 834001 which is closed when
tape is threafed correctly to -24 volts.

Relay contant PLAY A in ifs energized position forms a holding circuit for the play relay

and also completes a path to the record, tone, audic override and cue override circuits which
ran now be actuated. { Audio override and cue override are discussed i detai) at the end
af this Se~tion.

Energized relay contact PLAY B in series with RW A ard FF € completes the 24 volt de
paths to the capstan 1dler solenoad {CIS 143003} which actuates and moves the idler against
the capstan through normally closed head cverride ¢ontact HOR B and to the ranstan serve
standby relay (CSS XK48002) and the standby relay in the capstan serva generator which
enefgizes and then starts the capstan motor.

SYO -2 [B57020
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CORPORATION pIviaIoN

Energized relay contact PLAY E completes the 24 volt de path to the brake selenoids

[

134001 and L34002 on each reel assembly which actuate and release the brakes. Through

normally cinsed relay coptact HCOR C, the STANDBY RELAY K68001 is actuafed, start-
ing the head drum motor, the head blower relay K70001 closes, completing the 117 volt
ac path fo the head fan assembly. After a 4 second delay introduced by relay contact
TD B, the tape guide solencid L23001 is actuated and the concave tape guide moves
toward the video head assembiy to a position dictated by the tape guide amplifier.

Energized relay contact PLAY C completes the 117 voit ac path to the takeup and supply
mators, through adjusting resistors and normally closed contacis FF A and RW C.

Energized relay contact PLAY D completes the 117 velf ac path for the time delay relay
K70009, and the elapsed time meter M56001. Contact TD A closes 1-1/2 seconds later,
shorting out part of the supply motor's starting resistance and bringing the supply motor
up to full speed.

To record the reprnduce clrcuit must be actuated meaning that all reproduce control
circuit conditions have occourred, or are occurring, before the RECORD pushbutton will
be effective

When play relay K70004 is energized and the RECORD pushbutton 846002 is pressed,
record relay K70005 18 energized. The energizing path consists of +24 voits de through
normallv clesed relay contacts RW A and FF C relay contact PLAY A in itg energized
position. normally elosed confact REM 1D, the record pushhutton contacts, nermally
closed contact REM 2C, the record relav coil X70005, normallv rlosed contacis STOP A
and STOP B ip parallel, and the tape tension safety switch to -24 volts de.

Energized coptacts PLAY B and REC A 1 series form the record relay holding cireuit,

When confact BEC B closes, +24 voits is applied through contacts RW A, FF C, and
PLAY B to the following twelve relays:

record monitor relay - REC MON K46001

record/repreduce relay - REC/PB K46003

cscillator supply relay - OSC K48005 through contact - REC/PB now closed,
through normaliv closed contact AOR A

Jeft confrol panel relay LCP K56001

head channel assemblv relay HCA K32001

record driver relay RDR K33001

drum servo relay DSC K65002

capstan record relay CSG K48001

W o =

¢

0 -1 o, oen

1B57020 SYC-3
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9. demodularor relay MDM K6200L, relay MI'M is energized only when the
NORMAL/DUB, switch S68007 is in the normal position
10, aorweal-or stop relay NC KH9002
13.  video srase relay VE K59003
12. record/reproduce RPB K53001
Fast Forward Control Cirouit
When the FAST FWD pushbutten S46010 is pressed. {ast forward relay FF K70002 is ever-
gized through contact REM 1A, cowacts of the fast forward pushbwton switch, REM 1E,
through the relay ool to contacts STOP A and ST P B connected in paraile), and the tape
tension safety switch «which will be closed when tape 18 properly threaded.

Contact ¥F C breais the circuil to the reproduce and record circuits, de-enexgizing those
circults if the fast forward made is fustigated from the reproduce or regord moedes. on-
tact ¥¥ C compleies a holding zircuit for the fast forward relay coil through normally
closed conract BW A,

Contact FF A breaks the torque motor circuit uged in the reproduce or record modes, and
completes the fasr forward forgue motoy eircuit. in thie circuit the full 117 vwolt ac Jine
voitage is conpected across the takeup motor: and gdjustable resistor R70001 is8 insexrted
i1 geries with the suprly moior dropping the voltage applied to that motor. The takeup
maotor thus operates at tull torque and the supp’y motor at reduced torque.

Coutact ¥F B npens the rewind reiay holding cirvcuit, making vewind operation impogsibie
while the fast forward operation is in progress. Countact FF B also completes the oircult
to the brake solenoids, ensrgizing those solenoids, reieasing the brakes, aand also, through
normally closed contact set HOR C, energizing K70001 the head blower relay and the drum
servo standhy relayv K683001. The head blower and the bhead drum maoicr thus operate.

Rewind Coniro} Circuit

When the REWIND pushoution S46009 is pressed, rewind relay RW K70003 is energized
through: normally closed contast REM 1A, contacts of the rewind pushbution switch,
normally ciosed contact REM 2A, the relay col. nermally closed contactg STOP A and
STOP B connecied in parallel, and the tape tension safery swiich which will be closed
when tape 18 properdy threaded.

Contact AW B furms 3 boldmy ~ircuit | o geries with nermatly closed countact set FF B,
> E R

Coptact set BW © breaks vhe torque motor circuit in the record or reproduce modes and
completes the rewind torque motor circuit. The full 117 volt ac iine voltage is applied to
the supplv motor; adjusiable resgistor R70001 is inserted i spries with the takeup motor,
dropping the voltage appliad with the result that the suppiv motor opevates at full torque
and the takeup motoy at reduced torgue.

QYA . Bi7020
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Normsliy closed contact RW A opens, preventing operation of the TF relay while rewind
operation is in progress. RW A also opeus the +24 path to the PLAY bus during rewind
preventing operation of any of the reproduce or record circuits.

Normaily opened confact RW A closes, completing the circuit {o the brake solenoid relays
and, through contact HOR C, the head blower and drum servo standby refays. Thus the
brakes are refeased and the head blower and head dyum motors operated during rewind.

Head Override Control Circuit

When the head override switch is clased, the coi] circuil of head override relay HOR
K70007 is completed. If the tape is not in motion when the head override switch is closed
{ play ard/nr record relays de-energized), the foilowing circuits are complered: capstan
servo standby relay CSG 1 K48002 throungh contact HOR B, and drum servo standby relay
DSBS K&8001, in paraliel with the head blower relay HBL K70001 through coutact HOR C

In this manner the head biower mator and the head drive motor are activated while the
tape remaing af rest

1f the head override switch is clnsed while the tape is in mofion {piay and/or record
relays energized ). equipment operation 18 not effected. Normally closed contacts HOR B
and HOR C which complefe the C8G 1, DSS and HBL relay coil circuits open, but their
narmaliy open contacts which are refurned directly to +24 volts close and hold these
retays enevgized. U the STOP pushbutton is then pressed, the head drive and head
biower mofors continue to rotate because thelr coil circuits are not completed through
the play circuits as {n normal operation. The head override switch must be opened to
stop the head blower and drive motors.

The head override circuit provides fast start for the reproduce modes, permitting re-
producing to begin one second after the PLAY and/or RECORD pushbuitons are depressed
instead of the 4 second interval in normal operation. This is accomplished by closing
the head override switch before depressing the PLAY and/or REC ORD pushbuttons .
This completes the CSG 1, DSS and HBL relav circuits. In addition contact HOR A
cleses. This contact is in series with contact TD D of the time deiay rejay. This con-
tact closes 1 second after the time delav coil picks up. The time delay coil picks up
whenever the PLAY pushbufton is pressed. In this manner the gusde sclenoid Is ener-
gized 1 second after the PLAY button is depressed, moving the tape against the head

to start the reproduce or record processes. After reproduce or record operation has
begun, the head override switch can be returned to its open position without effecting
the operation in progress.
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NOTE

Although only 1 second elapses from the time

the PLAY pushbutton ig deprezssed gnd the guide
solenoid becomes energized in faegt siart and 4
geconds in normal operation, the actual time
before a signal appears at the output of the de-
modulator is 2 seconds in fast start and 5 seconds
in novmal operation. The additional cecond has
been introduced delibexately by placing a large
capacitor across the demodularoy refay MDM K62001
holding it closed for one second after its coil
circuit is opened, permitiing the servo circuits
te stahilize for one second on the incoming signal
from the tape before the demodulator output is
made available,

EE-Tape and Preset Monitor Control £ircuits

When the EE-TAPE switch is in the TAPE peaition, the equiprnent operates normally in

al! modes. When the EE-TAPE swiich is in the EE pagition and the taps transpoert is at
rest { PLAY and/or RECORD relays not energized ), the coil cireuits of the demodulator
reizy MDM KG2001 and the PRE -SET MON relay PSM K46006 are completed through the
normaily closed contacts HOR A and TD C in paralie! with PLAY E. The ciosing of the
MDY contacts causes incoming composite video to be fed to the modulator. The modulator
outpur, an Im/rf signal, is fed to the demodulator. The demodulator output, a composite
am viden signail, is fed to the processer and is available at the processor cutput for moni-
toring. This provides a check of the major portion of the eiectronics used in both record
and reproduce operation.

The PSM relay contacts transfer the incoming audio line from the audio record input cir-
cuits ta the console metering civcuits so that the audio level can be set properly before
recording begins. There contacts also feed the incoming audio to the reproduce amplifier
to permit monitoring.

When the PLAY pushbutton ig depressed, relays MDM and PSK drop out, either at the
one or the four second interval depending on whether fast start or normal start is in use.
Depressing the RECORD pushbution starts normal record operation.

¥ the EE-TAPE switch is placed in the EE pogition while the equipment is in the reproduce
or {play record modes}, normal operation is not effected because all posgible return
paths for the PSM and MDM coils to +24 volis are opened.

SYC -6 857020
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A-B Swiich Confro) Clrouits

The A-B switch permits comparison between the video from a tape being reproduced
and a local video gource such as a monoscope pattern.

CALT{ON

NEVER PLACE THIS SWITCH IN THE B
POSITION WHEN A TAPE IS BENG RE-
PRODUCED FOR PROCGRAMMING PUR~
POSES.

During the time the A-B switch is 1o the B position and the equinment is in the repro-
duce mode, the video from the tape is not being fed threugh the demodulator and is nat
available at the cutput. During this period, local video is fed through the modulator/
demodulator, and processor. and is available instead of the tapad video at the output.
The switch is intended for maintenanse and sef-up oniy. Closing it cornpletes the de-
maodulator refay MDM KA2001 coill cirewit {provided the NCRM /DUB switch is in the
NORM pogition) and opens the guide posgition sensor relav GPS 3 K67001 coll circuit
to prevent autoematic operatizn of the tape guide serve system during the iest peried,
When the A-B switch 1s returned to the A position, normal reproduce opevafion ig
restored,. WNote thatl the switching from A to B operatinn does not ental! the 1 secound
delay ir: demodularor retay DM dropout as in novmal speration, becansge the capa-
citor 1s removed from across the MDM coil when the A-B switch is in the B position.

Guide Pogition Sensor Contral Circuit

The guide position genscer contral clrcuit permits manua) or automatic positioning of
the female tape guide. When the AUTO COMP switch S56003 is in the MANUAL posi-
tion, guide position sensar relay GPS K67001 is de-energized and the AUTO COMPEN-
SATION sensor lamp 18 shorted. Norwmally closed contact GPS 3A insertg a resistor

in sevies with the lamp bugs to the -24 volt line. Normailv closed contacts GPS 3C and
GPS 3D congect a resistive bridge circuil te the nput of the tape guide servo amplifier,
Thig bridge circnit consists of 4 manually adjusiable potentiometer located on the left
control panel, labelled TIP PROJECTION ADJ when this control is adjusted 2 voltage
is fed 10 the tape guide servo amplifier which in turn drives the iape guide moior., The
other side of the bridge, a helipot, is voupled mechanically to the tape guide mntnr
shaft, which confinues 1o rofate until the bridge is balanced and the cutpuf of the bridge
is zero. Manual adjustment of the TP PROJECTION ADJ control is accompiished with
the egquirment i the reproduce mode and during reproduction of a standard test fape.
The control is set at the red arrowhead (0.5 mil) and the iape guide shaft adjusted
for minimum skewing. The control 18 then rotated counterclnckwige until signal drop-
out takes place. The dial reading where dropout takes place indicates T{? PROJECTION.

IB5702 —
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For example, if dropout cccurs at 3.0 on the TP PROJECTION ADJ dial, the actual tip
projection is 3. 0 mils. Asg the tip wears down, dropout occurs sooner 2s the control is
rotaled conutercloclwise and a correspondingly foewer reading is obiained.

When the AUTO <OMP switch is placed in the AUTO pasition, relay GPS 3 is energized
closing contact GPS 3A in series with the normally closed contact GPS 20 and completing
the autno compernsation sensovr lamp circuit. The lamp giows brightly. Normally open con-
tacts GPS 3 and GPS 3D also close, connecting the error signal from the guide position
gensor wnit fo the iapul of the tape guide servo amplifier. The normally cloged sections

of these contacts open, removing the input from the bridge circuit used during MANUAL
overatine,.  Relay GPS 2 XK67002 remaing de~epergized until loss of video and sync or

noisy video and svne cause tube V490018 in the guide position seusor ubit to conduct
sufficiently to energize relay GPS 1 in ifs plate zivcuit. When GPS 1 ig energized, the

coi} circuit for relay GPS 2 is completed and GPS 2 is energized, breaking the direct laxmp
clreuit to -24 volts inserting a4 dropping resistor in series with the lamp, canging the Jamp
to glow dimly. In addition, previously closed contact GPS 2A in parajlel with contact GPS 3B
cpens. Because contact GPS 3B cpéned when relay GPS 3 became energized, the tape guide
gervo amplifier outpui 15 removed from the tape guide motor which remains inoperative
uotil such time as a restoration of acceptable video and svne takes vlace, causing GPS 1

to become de-energized. When thiz happens GPS 2 drops cutr, the lamp glows brightly.,

and the tape guide servo amplifier cutput connection to the tape gnide maotoy is restored

aod normal! automatic tracking operation resuines.

Dubbing Contro! Circalts

When the NORM /DUB switch S68001 is placed in the DUB position dubbing of the video and/
or audio frem another VR1000B is made possible. This can only be done with the equip-
ment in LOCAL operation because with the switch in the DUB position the +24 volt cireuit
to the remcte relayr in broken. Placing the switch i DUB compleies the coil circuits of
relays DUB 1 and DUB 2 and opens the coil circuit of the Demaodnlator Relay MDM, When
DUB 1 and DURB 2 energize the output of the demodulator limiters (axn fm/rf signal} of the
companjon VR10008 aperating in the reproduce mode is fed to the input of the dubbing
VR1080B operating in the record mode. The actual circuitry is covered in detail under

the Theory ot Operation of the Modulator axd Demodulator section of this manual.

When it is desired to record audic only, press the AUDIO ONLY pushbutton S4R003 after
pressing the PLAY button. The audio override record relav AOR K46004 is energized
through the following path: +24 volts, RW A, FF T, PLAY A, REC C, REM 2B, the
AUDIO ONLY pushbuttor S46003V AN D, the AOR coil. paralle} contacts STOP A STOP B
and tape tensiva safety switceh S34001 fo -24 volts. 'The holding cirewit for relay AOR is
established thyough contact AOR C and the normaliy closed contact AN D, When relay

SYC-8 B57020
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AOR is energized, formerly closed contact AOR B opens de-energizing all the viden
and record relays: LOP, HCA, RDR, DSC 1, CSG 3, MDM, NC, VE and RPB. Only
relays REC MOWN, REC PB and OSC are energized through formeriv opened contact
AOR B. Normagal operation can be resiored by pressing the NORMAL pushbution 546008
located directly under the AUDIO ONLY button on the right control panel. This causes
relay AN to energize, breaking the AOR coil circuit, If fhe RECORD pushbutton is
pressed during audio only operation, relay AN is energized and the AOR coil circuit

is algo broken. In surmmary, audio only recoxding can be accomplished after pressing
the PLAY pughbutton, and normal operation can be restored by pressing the NORMAL
pushbution which places the system in the reproduce mode, or by pressing the RECORD
pushbutton which places the system in the record mode.

Cue Normal - Cue Record Only Control Circuits

When it is desired to cue information only, audia or tone. press the PLAY pushbutfon
and the CTUE ONLY button S46001, The overrlde record relay ORR K59004 is energized
through the follewing path: +24 volts, RW A, FF O, PLAY A, REC C, REM 2B, CUE
ONLY pushbutton 846001, NC C, the ORR coil, parallel contacls STOP A and STOP B,
the tape tension switch S34001 to -24 volts. The holding circuit for relay ORR is es-
tablished through contact ORR B and the normally closed contact NC C. When relay
ORR is energized formerly open contact ORR C clogses, completing the coil circuit

of RPE U tone is desired on the cue charnel, press the TONE button. Normal oper-
ation can be restored by pressing the CUE NORMAL or the RECORD pushbutton. The
operation is similar to that described under Audio Record Only - Audio Nowmal Control
Circuits.

Because the audio only and cue only circuits are completed through a contact of the re~-
mote relay REM 2, these operations can be performed only at the iocal positicon.

IB57020 SYC-9
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MOTOR POWER AMPLIFIERS

GENERAL

Two motor power amplifiers are provided with the system. These units amplify the fre-
quencies applied to the input —-- 240 cps for the head drum motor, 60 cps for the capstan
motor -- and furnish power to drive those motors. The head drum motor requires 240
cps, 3 phase power; the capstan motor requires 60 cps, 2 phase power. Appropriate
strapping of Jones plug J60002P, as indicated on the schematic diagram, enables identi-
cal power amplifiers to supply both requirements. These units are amplifiers: they DO
NOT ORIGINATE THE FREQUENCIES APPLIED TO THE MOTORS. '

Each amplifier can deliver 160 watts, (80 watis each channel ) of output power at 115
volts. The 3 phase output is obtained by connecting the two channels, which are 90
degrees out of phase, through a Scott "T" type circuit. Strapping is accomplished
on the mating plug of J6000ES.

The two power amplifiers are mounted on Rack 2, each occupying 12-1/4 inches of verti-
cal rack space. Available on the front panel is a meter with a 9 position selector switch
which permits metering any of the phase voltages, the line voltage, or the dc through
each output tube. Also located on the front panel is a master GAIN control for setting
the output voltage. A power ON-OFF switch, normalily left in the ON positicn, and an

ac line fuse are mounted on a bracket at the right side of the chassis. The cable con:-
nectors are located at the rear of the unit.

Vacuum Tube Complement (Each Unit}

Type Qy. Schematic Ref. No.
12AU7 (1) V60003
6AUS (4) V60001, V60004, V60007, V60009
6550 (4} V60002, V60005, V60008, VE0010
OA2 (1) V80006

IB57020 o " - MPA-1
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THEORY DF OPERATION

The signal frequency 10 be ampiified enters the wnic 25 INPUT comnesior J60001R.  lnput
clrevitry consists of reeigtor R40011, isolating capaciior (140011, and Lnear taper poven-
Hometay RE000T VOLTAGE LEVEL which aots as the waster gain conicol,

From the grin control the signal is fed 1o the grid of a single stage triode smplifier VE0C03b.
The output of this amplifier spliis into 2 paths, one shifted in phase 40 degrees, the other

- -45 degrees | providing dusl smpiifier circuir inputs that ave 90 degrees apart, Phase shiit
 for 60 cps operarion iz accomplished by strapoing in JB0002E, previding oppr oprizte comsc-

tdons of 1ne geries capacitors C60014 and C690%4; no sitvanping 18 used for 240 cps operstion.

Both amplifier ciracuits sxe wdentical, eacn containing a floating paraphase type phage nvarter
VE0001-V60004 and VE0907-Va0002 and 2 push-pull output siage VENO00Z-YE0005 and VEOH08-
V60010 feeding an oviput transformer, T80001 and THAO0003. Feadback volispe ie derives
from the secondaries of the cutput travsformers and fed throwgh AC BALANCE potentio-
meters R60002 and RA0003, which are located on the chassis front 2ad permit scrawdriver
adjustment for each awmplifier cirvcuir,

3

" The outpur transfermers are ariranged (o provide either Z-phasge oxr S-phase ouiput, depand-

fpg on the strapning of the mating plug for output copnecior J6C00ZE.

A self contzined powar supply provides B-, heater , and biss vouages xor the vacuwm tubes
in the unit. The B+ supply uses silicon recuifiers ins 2 voltage suipuwr  full wave bridge
circuit with VB0008 regulatiog the plaie voltage for input stage V60003h, The 145 volt neg-
ative grid bias is developed a2 separate, full wave recvifier cirouit, also using silicon
rectifiers., Proteciive bias for the pusb-pull sfage mubes during heater wavm-up ig provided
hy V500032, At the first application of powar, V600032, comnensied as a diods , provides

an open circwiv o ground in 2 olas divider network , and the fidd 125 volt de bias voltage

is applied vo the grids of all 6550 type vacuam futes. AS the bhibe beaters warm up. V600032 .
starts to conduct, providing paths fo ground through resistocs BA0027 and B40047, When
full opecating condition ig zstained rhese divider networks drop the fixed hias to the nonr -
mal 32 0 volts de operaring valoe. There is also some soll-biss due fo the metering ana
palance resistors.

UNIT SET-UP

When serfing up the equipment . place the AT BALANCE poentiomeiers in the full counter-
clockwise positicns for maximure feedback {miclmum volage oucpat for a given mputy,’

‘Set the DC BALANCE potentiometers RA000 and RE0005 to achiewve equal current read-

ings through =2ach balf of tba ourput tube pairs. 'Tube current can be determined by using
the meter on the front panel . switching lo the identifiez {or the desired mbte,

MPA-2 IB57020
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For two phase operation (the capsian moror must be operating), after placing the AC BAL-
ANCE potentiometers wn the full counterclockwise positions . set the input gain confrol
VOLTAGE LEVEL R60001 so that the higher of the two phase posiiions ou the mefer reads
120 volts. Switch to the other phase position and obtain 2 120 voit reading by adiusting the
AC BALANCE confrol for that side. Now check the fivst position to be certain the readiag
remains 120 volts.

In general, set-up procedure for three phase operation { the drum motor must be operd-
ting) is the same as for two phase operation, except that more interaction awmong phases

will be noted. Always maintain one AC BALANCE potentiometer in the maximum feedback,

countarclockwise posifion, selecting the phase position showing the highest voltage read-
ing, and use this for a reference phase, continuing adjustment until the other two phase
readings correspond to the reference phase 28 ciosely as possible. Small differences of
phase relative to one another (maximum 4%) may remain due to normal transformer and
motor variations '

SEE VOLUME 2 FOR PIN VOLTAGES AND PARTE LIST,

oy
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DRUM SERVO CONTROL UNIT

GENERAL

The basic function of the drum servo control unit is to control the speed and the position

of the video head drum motor in accordance with incoming video vertical sync pulses

(or power line frequency). During the record mode the drum motor provides the drive
signal {through the photoelectric cell) to the capstan motor; during the reproduce
mode the photoelectric cell signal is the reference timing signal for the capstan motor.
The signal from the photoelectric cell is processed in the drum servo control unit before
performing these functions, and also furnishes signals for the recorded control track,
the switcher, and the oscilloscope on the left hand control panel.

The drum servo control vnit is mounted on Rack 2, where it occupies 15 inches of vertical
rack space. All connections to the unit are made at the rear of the rack. Power for the

unit is derived from regulated power supply "B'" in Rack 2.

Vacuum Tube Complement

Type Qty . Schematic Ref. No.
12AU7 3 V65001, V65006, V65009
5963 7 V65002, V65003, V65004,
V65010, V65014, V65016,
V65025
ECC81/12AT7 7 V65005, V65007, V65013,
V65018, V65019, VB5020,
V65027
BAUG 4 V65011, V65012, V65024,
V65028
BALS 1 V65021
6ANS 1 V65015
QA2 1 V65022
OB2 1 V65017
BAWS 1 V65026
5725 2 V65008, V65023

IB57020 ) - DSC-1
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THEORY OF OPERATION

The system can be referred to anv of 4 timing signals -- external sync, video vertical sync,
color vertical sync, or the 60 cycle power line frequency. The video signal enters fthe

unit at 3650108 VIDEO IN and is connected to SYNC SELECTOR switch S65001 COLOR -
VIDEO-LINE-EXTERNAL, and J65011S VIDEO OUT where it leaves the unit. The COLOR
SYNC enters the unit at J&5012S and external sync at EXTERNAL SYNC IN J65013S, both

of which are connected to SYNC SELECTOR switch S65001. The 60-cycle signal is taken
from the 115 volt ac winding of transformer T65001,

Selector switch S65001 is a 4-section switch which connects the video oxr color signal to the
first 3 stages in the unit, and to bypass these stages when the 60-cycle line frequency is
selected as the reference. It also controls indicator lights DS65001 through DS65004.

We will first follow the video or color sync through the first 3 stages. The pentode V65026b
is a conventional video amplifier. Partial stripping of the sync pulses from the video signal
is accomplished in V65026a, the triode section of the same vacuum tube. by driving it to
plate current cut~off during most of the period between sync pulses. Further stripping is
furnished by grid current rectification in V65027a, with clipping provided by the CR65001
diode in this circuit. Both horizontal and vertical sync pulses appear at the plate of V650272,
with the horizontal pulses being filtered out by the action of an rc¢ integrating circuit which
couples the plate to the second section of the selector switch and to relay K65002. Normally,
the selector switch will be left in the VIDEO position; during the record mode this selects
video sync as a reference, during the reproduce mode relay K65002 is de-energized and its
contacts select the 60 cycle line reference. (The switch may be set in the LINE position,

so the system at all times is referred to the 60 cycle line, or in the COLOR SYNC position,
go the system af all times is referred 10 the color sync generator, or in the EXTERNAL
SYNC IN positicn so that the system at all times is referred to any other external sync
source that may be connected to the connected input. )

The 60-cycle line pulse forming circuit consists of filament transformer T65001 with the
115 volt winding connected across a neon bulb (VR65001) circuit. The voltage pulse which
occurs when the neon bulb reaches its striking potential is separated from the 60-cycle
component by differentiation, and a diode (CR65011) clips off the negative pulsz, The
resulting positive pulse is delivered to the second section of the selector switch and to
relay K65002.

Whichever positive pulse {video, color, 60-cycle line or external source) is gelected,

it is amplified in V65027b, and further amplified and clipped in V65020b. In the plate of
V65020, a 240 cycle resonant circuit is energized every 4th cycle, and from the resulting
train of decaying sine waves nearly symmetrical square waves are obtained by clipping and
amplifying in V65013. These square waves are fed to V65014a, a phase splitting circuit
which provides a push-pull signal to the head position seunsor bridge circuit. This bridge
circuit is the phase comparator in which the push-pull reference signal is compared with
the 240 cycle photoelectric cell signal.

DSC-2 1B57020
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Let us now examine the other input to this bridge. The 240 cycle photoelectric cell sig-
nal enters the unit at J65001S and is clipped to an amplitude of 1 volf by diodes CR65021
and CR65022. The signal is amplified by V65005b, with the resultant. 240 cycle sguare
wave triggering the bi-stable multivibrator circuit of V65004, The multivibrator output
is a 240 cycle square wave of approximately 150 volts peak-to-peak amplitude , which is
fed fo several circuits. The circuits in which we are interesied presently goes through
the phase splitting circuit of V65014b to produce a push-pull signal to the other two legs
of the head position sensor bridge circuit.

We now have two push-pull inputs to the head position sensor bridge -- one derived from
the reference source and one derived from the rotation of the video head drum (by the
action of the photoelectric cell). At the connection at the center of the bridge circuit
(common to all diodes in the bridge) 2. square wave with a fundamental 480 cycle fre-
quency is developed; one edge of this square wave coincides with the rise (or fall)

of the reference signal while the other edge coincides with the rise (or fallj of the
signal from the head drum. As long as these 2 signals are 90° apart the output signal
from the bridge is symmetrical and there is no dc component. However, if the 90°
relationship is disturbed the output will become a non-symmeirical rectangular wave
with a dc component present.

Any dc component in the output of the bridge is filtered and delivered to the grid of oscil-
lator control tube V65015b. The iriode section of this tube (V65015a) is connected in

a conventional Colpitts oscillator circuit, the frequency of which is controlled by elec-
tronically inserting a capacitor across part of the tank circuit during a portion of the
oscillation cycle. Series connected diodes CR65019 and CR85020 provide the electronic
switch for this capacitor, plscing it in the tank circuit whenever the voltage developed

at termina) 4 of the tank circuit drops below 150 volts ( This is a regulated voltage deter-
mined by voliage regulator V65022). The fraction of a cycle during which the diodes
conduct (placing the capacitor in the circuit) is determined by the charge placed on

the capacitor during the non-conducting period, which is in furn controlled by the plate
current, of oscillator control stage V65015b through a 220K resistor. During the time
that the diodes are NOT conducting plate voltage for V65015b is supplied by the oscil-
Jator tank circuit. Thus, frequency of oscillation of V650152 is determined by the length
of time that the .0051 microfarad capacitor is inserted across the tank circuit. This
duration is controlled by the plate current of V65015h, and V65015b is controlled by any
error signal developed by the head position bridge.

Without an error signal , the frequency of oscillation of V65015b is 240 cycles per second.
The maximum frequency shift from this center frequency is approximately + 12 cycles,
corresponding to error signals of approximately + 1 volt, While this sensitivity is neces-
sary for positioning the drum motor accurately with respect to sync when everything is
running smoothly . a sudden shift in drum motor speed {which would occur if the sync
signal phase were suddenly changed) might exceed the ability of the capstan motor to
follow, might exceed the limits of the processing amplifier, and would result in a relatively
large sync frequency error during the reproduce function. A clamping circuit is thus used

1B57020 ' DSC-3
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in the plate of V65015h. The bias voltages on V65021 {a dual diode) are adjusted at R65003
MIN FREQ ani R65004 MAX FREQ and limit the excursion of the pizte of V65015b to fhe
range between the bias voltages. This has the effect of limiting the minimuwm and maximum
charging current to the frequency determining capacitor snd at the same fime retaining the
12 cycles-per-volt sensitivify in the operating range belween the clamp voltages.

If the incoming sync differs from 60 ¢ps by an amount which would cause the oscillator con-
trol 10 reach the clamping level and sttempt to exceed it, the plate of V55015b will assume
a. new average de voltage level. The grid of cathode follower stage V85019b gradually will
assume this new potential {gradually because of the action of 4.7 meg resistor RE5117

and 1.0 microfarad capacitor C65054. The cathode vollage of V650190 will follow the
grid, and this action will (again gradually) recenter the clamping potentials around the
new point.,

Sudden, sharp, changes in the system are thus avoided, but if the change persists the sys-
tem will gradually change to the potentials aictated by the forces which originated the con-
dition.

The output of oscillatoxr V650152 triggers a 240 cvcle monostable muliivibrator V65016.
The square wave output of this stage is differentiated, and the resultant positive pulses
cause V650192 to discharge the |1 uf condenser from plate to ground. The result isa
sawtooth voltage which is ac coupled to the third grid of V65023. Before tracing the origin
of rhe signal o the first grid of this stage il is advisable to consider several circuits not
yet discussed.

Begides providing a signal to the head position sensor bridge, the circuits of V&5013 and
V65020 furnish a 240 cycle sguare wave signal to V65001b. This square wave is converted

1o 2 sine wave in the 240 cycle bandpass filter in the grid circuif of cathode follower V65001b.
The output of the catbode follower is delivered to J650098 TO SCOPE from wh2nce if may

be selacted for connection to the Y axis of the oscilloscope on the leff control panel.

The ocutput of the head position sensor bridge, in addition to being fed fo the oscillator con-

trol tube. is fed to a vacuum tube voltmeter circuit of V65009, This indicates any error
in the position of the head drum with respect to the selected sync source.

Besides feeding the head position sensor bridge, the outpur of multivibrator V65004 is fed

to cathode follower VEé5006b. This cathode follower ourput in turn is delivered to J65002P
TO CAPSTAN SERVO GEN which is connecied to the capstan motor servo generator (where
it acts as 3 reproduce timing reference sigral), and to J65003S TO CONTROL TRACK which
is connected to the left control panel (where the signal is used to record the control track
and to trigger the oscilloscope swesp generator .

DSC-4 IB57020

www americanradiohistorv com


www.americanradiohistory.com

AMPIEX PROEBSIONAL PRODLCOTS Drum Servo Control Unit

CORPORATION DiVIgION

Another output of muitivibrator V65004 is fed to a 240 cycle bandpass filter L.65003 240
CY TO SWITCHER in the grid circuit of cathode follower V650062a.. This {ilier convexts
the 240 cycle square waves to sine waves, and the output of the cathods follower is de-
livered to J65008P which is connected to the switcher unit and to J65009S TO SCOPE
for the X axis of the oscilloscope on the left control panel. (A circular Lissajous pat-
tern formed by the 240 cycles from V65001b on the Y axis and this signai on the X axis
will now be displayed on the oscilloscope when the system is operating under siable
conditions and the SYSTEM STABILITY display is selected at the left control pane. )

The 60 cycle output of binary count down stage V65002 is fed to a bandpass filter L65001,
where it is converted to a sine wave, and thence to fhe grid of cathode follower V65001a.
The output of the cathode follower is fed to J85007S, TO CAPSTAN AMP which is con-
nected to the capstan signal generator to supply the capstan motor drive during record.

Regarding the signal path to the first grid of V65023, as previously explained, 2 nominal
240 cycle sawtooth wave , whose frequency deviaies in accordance with the error signal
generated in the head position sensor bridge is applied to the third grid of this tube.

Another ourput of hi-stable mulfivibrator V65005 {controlled by the photoelectric cell
input) js delivered to a junction point from one path leads to the grid of V65010b and
another path to the grid of V65012. V65010b is a phase splitter, delivering a push-
pull 240 cycle square wave signal to two terminals of the velocity sensox hridge.

The square wave output of V65005 is differentiated in the grid circuit of tube V65012,

the plate circuit of which has 3 240 cycle parafle] resonant tunk circuit. The differentiated
squave wave signal provides pulses of energy to sustain oscillation in the resonant circuit,
witk a diode clipper circuit slicing a 1 volt porfion from the center portion of the wave-
form. The resulting signal is again an approximate 240 cycle square wave; however,

the phase of this signal is displaced from that delivered by V65005 by 90*, plus or minus
an amount proportional to the difference between the acrtual phofoelectric cell output and

240 cps {this additional phase shift occurs as a result of feeding sny signal not of resonant.
frequency through a resonanf circuit.

This square wave is amplified by V65011 fo an approximate 140 volf peak-to-peak level
and delivered to the grid of phase splittar V65010a. The push-pull signal from the phase
splitter is commected to the other two terminals of the velocity sensor bridge. Wih the
system operating in a steady state condition, the output of the bridge would be a symmetrical
480 cycle square wave approxinaftely 10 volts peak-to-peak if the 1oad were resistive. "
if the output of the phowoeleciric cell is other than 240 cycles, the bridge output would
change 0 a non-syminetrical rectangular waveform haviag 2 dc component proportional
to the difference between the actual photoelectric cell frequency and 240 cps. Actually,
the bridge is connected fo a 180 cps cutoff, low pass filter. The input impedance of

the filter is reactive at 480 cps, so the output waveform of the bridge civcuit is partially
integraied. The filter attenuates 1o a high degree any signals of 240 cps, 480 cps, or
higher , and will have output components from d¢ to 180 cycles. The instantaneous outout

IB57020 DSC-5
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volisge is proportional to any ingianizneous difference between the actuzal frequency from
the phomoelectric cell and 24C cps. {This is, in effzci, a frequency discriminator circuitf, )
This ouipul signal is de coupled fo the first grid of V65023,

The signal at: the plate of V65023 wouwld be a 240 cps sawicoth with an sverage de zxis of
epproximately 130 valts pesifive if clipping dicdes CR65023 and CR65024 were not present,
Because the voltage on the first gid is proporfional to any instantaneous error in motor
speed, the de reference level at the plate ig also proportional o any such error. The de
clinper circuif,, CR65023 and CR65024, slices 1 voll out of tha plate signal af approximataly
the 130 voif level, Only that portion of the wave between 4129 volts and +180 velis (these
are typicael values) will rhus show through the clipper ' window'™ to the grid 0f V65028,
Ry difieventiaring. clipping and amplifying , we emerge with ap output signal having 2 linear
phsse shifting choracteristic dirently proportional io the error frequency delecicd in the
discriminsior civcuitey. Thus the slicing action of the clipping circuit will occor at dif-
ferent levels on the wave, and the sloping edge of the sawicoth slice will move with respect
to the steep edge, in accordance wizh the ervor signal,

The sticed waveform is amplified in VE€5028, and spgain clipped to shorten the rise time of
rhe sloping edge -~ the important edge of the signal. A final amplification of the sigral is
pravidzd vy V85024, In the plats circuit of this stage the signa! is differentiated | and the
posinve pulse which is coincident with the steep edge oI the saw:noth slice is shunmed o
ground by diods CR65027.

The nega®iva pulse, coincident with the sloping edge of the sawinoth glice, friggers 240
cvele menesizble multivibrater V65025, 1t should be appacens thaet the phase shift of the

squazre wave purpiut of this stage from that of the oscillator dutpuf appearing at TP650LH
OSC OUT is proportinnal fo any error signzl deysleped by the frequency discrimingior
{pius & constantt. 'This sguare wave drives V85018b, a cathode follower siage, and then
is passed through a low pzss filter, which removes harmonics of the 240 cps signal.

After paceing through contacss of standby relay K65001, the signzl is delivered to J65004P
TO DRUM AMP which is connecled o the drum motor drive amplifier. The molor will.
thizs ba birought gradually info synchronism with any change in syvnn phase or {requency .
but will be repidly correcied for transieni shifts in miotor speed {bunting}.

Field puises are derived by taking the 240 cycle square waves from V65005 difterentisting
shem at (265083 1o Jorm pulses which are applieo xo grid numnber 3 of V65008, VB5008 is
bigzzed o swoff by grid number I ar 21l times except when the amplified veriical sync pulss
from V65020 is present, resulting in 2 ceincidence gase civeuit which passes eyery fhuxth
oositive pulee formed from the 240 cycle square wawves ar VEROOS | provided it ig coincident.
with ihe video veriical syne pulse. Afrer inverting the phase in V650074 and going Through
carhode {ollower V65007h, the pulse goss to J650028 TO CONTROL TRACK and thence fo the
consro: track raecord amplifier in the left confroi panei.

DST-5 IB57020
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UNIT SET-UP

Make the following checks with tape threaded on the tape fransport and while feeding a
video signal to the system.

Step 1:

§ﬁeE 2:

Step 3:

Step 4:

Step 5:

Step 6.

1B57020

Place the drum servo control unit selector switch S65001 in the VIDEO posi-
tion.

Adjust conirols on the mit as follows:

R65002 OSC CONT SENSITIVITY Full clockwise

R65003 MIN FREQ Full counterclockwise
R65004 MAX FREQ Full clockwise
R65006 DAMPING GAIN Full counterclockwise

Sync the oscilloscope to line and insert the probe in TP65015 OSC OUT; ground
TP65014 OSC CONTROL to the chassis {leave grounded until otherwise indi-
cated). The frequency of the waveform displayed should be 240 cps; if not,
adjust B65005 to achieve this display as closely as possible (a slight drift

may be present).

Insert the oscilloscope probe in TP65017 PHASE SHIFTER. Sync the oscillo~
scope to internal. Adjust R65007 SYMMETRY for a symmetrical 240 cycle
square wave.

Insert the oscilloscope probe in TP65018 240 CY SYM and adjust 240 cycle
symmetry control R65 240 CY SYM for a precisely symmetrical (+2%)
240 cycle square wave of 140 volts (#20 volts) peak-to-peak amplitude.

Insert the oscilloscope probe in TP65004 P.E, CELL IN, sync the oscilloscope
to line. Adjust L65006 240 CY TO DRUM for a maximum amplitude (approxi-

mately 30 volts peak-to-peak) 240 cyclie sine wave. Then turn L65006 240
CY TO DRUM counterclockwise until this signal is reduced by 5 volts peak-
to~peak.

Insert the oscillo-scope probe in TP65013 240 CY REF. Adjust 1.65005 240
CY:to obtain a recurring train of decaying sinusoidal oscillations, four to a

group. re—energized'at the negative peak of each fourth cycle. The resulting
waveform should be predominately 240 cps.

DSC-7
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Step 16:

Sitep 17:
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AMPEX

CDRPQRATION

RHOFESSIOMAL PRQADULTS
DIVISION

Actuate the HEAY OVERRIDE switch above the right hand control panel; this
will start the video head in rotation. Check, and if necessary, adjust the volt-
age for eack of the 3 phases on the head motor drive awpiifier {(as explained
wider CHECK OF VIDEO HEAD AND PHOTOELECTRIC CELIL OPERATION

in SYSTEM CEECKOUT AND ABJUSTMENT ».

Insert the oscilloscope probe in TP65004 P.E. CELL IN of the drum servo con-
trol unit. Check for a 240 cycle signal of approximately 10 volts peak-to-peak
amplitude. (This signel is from the phofoelectric cell amplifier. )

Insert the oscilloscope probe in TP65012 PHASE COMP and check for a 480 cycle
sgquare wave {(perhaps with & varying symmetry) approximaiely 12 volis peak-
to-peak in amplitude. Remove the fest probe.

Remove the ground from TPA3014 OSC CONTROL. Ground TP65012 PHASE
COMP to ihe chassis, and if necessary adjust R65001 METER CAL 0 zero the
self-contained meter (meter indicator centered). Remaove the ground from

TP65012 PHASE COMP.

Insert the oscilloscope probe into TP 65008 FIELD PULSE and adjust L85005
240 CY till edit pulse appears, or if vigible, for maximum width.

msert the osciiloscope probe in TP65005 240 CY SQUARE WAVE OU'T and check
for a 240 cycle sguare wave approximately 15 volts peak-to-peak in amplitude.

insert the oscilloscopr proke in TP65007 240 CY SINE WAVE OUT. Check for

2 240 cycle sine wave approximately 35 volts peak-to-peak in amplitude. If neces--
sary ., adjust L65003 240 CY TO SWITCHER to achieve maximum amplitude of this
waveform.

Inseri the prohe of the oscilloscope in TP65001 60 CY TO CAPSTAN and check
for a 80 cycle sine wave approximately 18 voiis peak-to-peak in amplitude.

If necessary adjust L65001 60 CY TO CAPSTAN for maximum amplitude of the
waveform. Remove the oscilloscopr probhe.

Insert ibe oscilioscope probe in TP6500Z 240 CY TO SCOPE and check for a 240
cycie sine wave approximately 4 volts peak-io-peak in amplitude. If neceassary
adjust L5002 240 CY TO SCOPE to obizin maximum amplitude of the waceform.
Remove the test probe.,

Insert the oscillogcopr probe in TP65011 REF PHASE. Adjust L65004 REF PHASE
for maximum amplitude of the 240 cycle waveform. This amplitude should be
25-4.5 volls peak-to-peak.

IB57020

www americanradiohistorv com


www.americanradiohistory.com

il

PROFESALIONAL PRODUCTS Drum Servo Control Unit
Divigion ﬂ @

Insert the oscilloscope probe in TP65017 PHASE SHIFTER. Observe the
position of the positive slope of the waveform displayed with respect fo the
negative slope. Rofate R65006 DAMPING GAIN to extreme clockwise position.
Positive slope of the waveform with vespect to the negative slope should be
within ten microseconds of its previous position. If it has changed more than
this, adjust L5004 REF PHASE to correct it. Turn R65006 DAMPING GAIN

Repeat Step 3 except do not grouad TPE5014 OSC CONTROL.

1f necessary readjust R65002 METER BAL tfo bring self contained mefer to

Connect a stable video syne signal to J650125 EXTERNAL SYNC IN. (May

At the console, aciuate the head override switch. Insert one probz of a dual-
trace oscilloscope in TPA5009 FIELD PULSE GATE and the other probe in
TP65008 FIELD PULSE., The oscilloscope sweeps should he adjusted to trigger
from the positive slope of the pulse at TP65009 FIELD PULSE GATE., A

pulse of 80 30 microseconds width and spproximestely 15 veolts amplitude

should appear at TP65003 FIELD PULSE. If the leading edge of this pulse

at TP65008 does not occur 60 210 microseconds after the leading edge of the
gating pulse at TP65008 FIELD PULSE GATE, sdjust LL65005 240 CY a small

Trigger the oscilloscope sweep exlernally from the posifive slope of the sig-

nal st TP65008 FIELD PULSE GATE. Insert the oscilloscope probe in TP85004
P.E. CELL IN and thus observe the stability of the photo cell signal with respect
to the stable sync signal. Hunting oscillations of the photo cell signal should

not exceed 2 microseconds peak-to~peak at a rate of about 5 cycles per second.
{Allowable hunting amplitude is inversely proportional to the square of the
hunting frequency A random drifr at s slow rate of as much as plus or minus

30 microseconds is allowable and normal. ) Oscillations induced by lightly
touching the periphery of the roiating hesd drum should be damped out within

two cycles. If system passes akove checks, servo may be gssumed to be per-

AMPEX
Step 18:
full clockwise , and leave it in that position.
Step 19; At the console de-actuate the head override switch.
Step 20;
Step 21:
center without grounding TP65012 PHASE COMP.
Step 22:
be composite viden. )
Step 23; Set sync selector switch, 565001 to EXTERNATL position
Step 24:
amount to achisve this condition.
Step 25
forming normally.
Step 26: Refurn sync selechor swifch S65001 to VIDEOQO position.
1B57020
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At the console de-actuate the head override switch.
NOTE

The following steps accomplish a compro-
mise ketwsen quickly synchronizing the head
mofor to a new sync source, sud limiting the
rate of change 1o the new sync¢ source, io a
rate which the other circuits of the recorder
can follow. These adjustments should be made
aiter the ofther units of the machine have heen
adjusted to reproduce satisfaciory pictures.
Either of two methods may be used: 1. A fest
recording is made with switches between two
video signal sources of slightly different sync
frequencies. 2. A test recording is made
from one video signal source, bui the head
motor is alternately allowed to ''run free'' and
then synchronized to the video sync signal,

METHOD 1. ( Two video signal sources with slightly different sync frequencies. )

DSC-10

Put the equipment in the record mode by pressing the PLAY buston and then the
RECORD button.

Insert the oscilloscope probe in TP85012 PHASE COMP. Observing the 480

cycle square wave, turn R65005 MIN FREQ fully clockwise and R65004 MAX
FREQ fully counterclockwise. The system should remain locked. Leave the
conirols in these positions temporaxily.

Swifch the video sync: source and obhserve the rate at which the system syn-
chronizes to the new sync. This will ke shown by the changing symmefry of
the 480 cycle rectangular wave.

NOTE

The head motor will synchronize to the new

sync by either speeding up or slowing down,
whichever pbase change is shorter. R65003
MIN FRE@ limifs the amount the mofor may
slow down, R65004 MAX FRE®Q limits the
amount the motor mzy speed up. The objective
ig o gef the sygiem to stabilize as quickly as
possible from either direction without getfing

2 break-up of the picrure due to inability of nther
circuiis fo follow ihe change.

IB57020
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Step4:  Adjust R65003 MIN FFREQ counterclockwise in small increments and R65004
MAX FREQ clockwige in small incremenig, until the system stabilizes in.
abouf 2 seconds from the most extreme phase changes in each direction.

Step 5:  Rewind the recorded test section of tape and reproduce if. Observe the effect
on the reproduced picture of the changes in sync phase. Continue making test
recordings and adjusting R65003 MIN FREQ and R65004 MAX FREQ uniil
stabilization following a sync change is as rapid as pessible without danger
of picture break-up on even the most extreme phase changes.

Step 6.  Press the STOP button.
METHOD 2. {One video signa) source. )

Step 1: Put the equipmens in the record mode by pressing the PLAY bufton and then
the RECORD button.

Step 2:  Insert the oscilloscopr probe in TP65012 PHASE COMP. Observing the 480
cycle square wave, turn R65003 MIN FREQ fully clockwise and R65004 MAX
FREQ fully counterclockwise. The system should remain locked. Leave the
controls in these positions temporarily.

Step 3:  Ground the input 2t EXTERNAL SYNC IN J850125. Turn the selector switch
to EXTERNAL. The waveform at TP65012 PHASE COMP will disappear.
Wait a. few seconds for the motor o driff out of phase with the video sync,
then return the selector switch 50 VIDEO and observe the rate at which the
sysiem Synchronizes fo jhe sync. This will be shown by The changing sym-~
metry of the 480 cycle rectangular wave,

NOTE

The head motor will synchronize to the sync

by either speeding up or slowing down ~- which-
ever phase change is shorter. R65003 MIN
FREQ limits the amount the motor may slow
down. R65004 MAX FREQ limits the amount

the motor may speed up. The objective is 1o

get the system to stabilize as quickly as possible
from either direction without getiing a break~up
of the picture due to insbility of other circuits to
follow the change.

IB57020 DSC-11
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Adjusi R65003 MIN FREQ counterclockwise in small increments and R65004

MAX FREQ clockwise in small increments, repeating Step 3 after each adjust-
ment uptil the system stabilizes in about 2 seconds from the most extreme phase
changes in each direction.

Rewind the recorded test section of tape and reproduce it. Observe the effect

on the reproduced picture, of the motor pulling into synchronism with the sync
signal. Continue to adjust B.65003 and R65004 while recording, until stabilization
after applying the sync signal is as rapid as possible without danger of picture
break-up on even the most extreme phase changes.

Press the STOP button.

NOTE

The OSC CONT SENSITIVITY control , R65002
in most cases will be kept at maximum clock-
wise rotation at all times because this position
gives the greatest control sensitivity. If video
signals of widely varying sync frequencies are
encouwnlered during any one recording, it will
be found that the servo control will shift from
one frequency to another more readily when the
sensifivity coniroi is in the counterclockwise
position. However,6 when this is done, some
loss in accuracy of head motor positioning with
respect to the vertical sync pulse will occur,

SEE YOLUME 2 FOR PIN YOLTACES WAVEFOKMAI AW PARTS LT,

£
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CAPSTAN SIGNAL GENERATOR

GENERAL

The purpose of the capstan signal generator is to compare the 240 cps reference fre-
quency from the photo electric cell with the 240 cps signal reproduced from the control
track, and to supply a resultant frequency , nominally 60 ¢ps, to the capstan motor drive
amplifier. This provides instantaneous conirol of tape position during the reproduce
function so that proper tracking of the reproduce heads is maintained.

Mounted in Rack 2, the unit cccupies 8-3/4 inches of rack space. All interconnecting
connectors are at the rear, as the equipment is mounted on the rack, and all adjustment

points are available from the front of the rack.
Six basic circuits are employed in the unit -~ a control frequency circuit, a reference
frequency circuit, a phase sensing circuit, a frequency control circuit, a Wien bridge

oscillator circuit, and a tape speed override circuit.

Vacuum Tube Complement

Type Qty . Schematic Ref. No.

BAUG 3 V48002, V48006, V48008
12AU7 1 V48009

5750 1 V48003

OB2 1 V48004

6AQS5 1 V48001

6AWS 1 V48005

5963 | 1 V48007

3TEFV4 1 V48010

IB57020 CSG-1
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THEORY OF OPERATION

The 240 cps signal reproduced from the control track on the magnetic tape . after being
processed by circuitry contained in the left control panel, enters the capstan signal gen-
erator at LINE IN comnector J48001S. It is fed, across limiting diodes CR48001 and CR48002
to the grid of limiter amplifier V48005b. The signal is amplified in this stage, then limited
again by the action of diodes CR48003 and CR48004. The resultant square wave is amplified
in V48006 and fed to phase splitter tube V48007b which delivers push~pull outputs to opposite
Jegs of the phase sensing bridge circuit.

9

The conirol frequency circuit also includes a voltage doubler circuit, CR48017, CR48014
and C48038 and a relay circuit, K48003 and V48005a.

A contro} track signal passing through the voltage doubler circuit will cut off V48005a thus
de~energizing K48003. The SENSITIVITY control+ {R48001) is normally shorted out by
R48003 to insure zero error voltage during start time. Therefore,; when the control track

gignal is received In the reproduce mode a minimum of time is required to synchronize the
capstan with the rotation of the head drwm.

Reference Frequency Circuit

The reference frequency, originally derived from the head drum motor as its rotation is
scanned by the phontoelectric cell, is amplified and shaped in the drum servo control unit,
then roured fo connector J48001S. Circuitry of the reference frequency circuis V48008
and V48007s is identical to that of V48006 and V48007b in the conirol frequency circuit |
with a resuitant push-pull square wave oufput to the opposite two legs of the phase sensing
bridge circuit,

Phase Sensing Circuit

Square waves from the control frequency circuit and the reference frequency circuit are
equal in amplitude and are normally 90 degrees out of phase when tape speed and bead ro-
ration are exactly sinchronized. The two square waves are mixed and detected by the diodes
CR48007 through CR438010, and resistors R48045 through R48052, resulting in symmetrical
step pulses of equal amplitude. This condition, which wiil remain static so long as the two
square waves are 20 degrees out of phase, will introduce no error signal to the control cir-
cuir. and the oscillator will operate at its nominal frequency of 60 cps.

C8G-2 1B57020
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However, when the phase angle of the square waves from the control frack and from the
reference channel differs from 90 degrees -- which will occur when capstan rotfation is
not aynchronized with head drum rotafion, the output will become a non-symmetrical
rectangular wave with a de component present. The resultant, positive or negative ,
volrage is applied through a low pass filter across SENS{TIVITY control R48001.

|

This error voltage confrols the transconductance of V48003, a reacrance fube modulator,
which is connected as one of the frequency determining elements of the Wien bridge
oscillator.

The phase sensing circuit thus creates a de voltage proportional to any instantaneous
deviation in phase relationship between the rofational position of the head drum and the
position of the tape in respect to the recorded control track. This voltage then acts to
correct the phase error by controlling the frequency of the oscillaror the output of which

drives the capstan motor.

A control range meter. M48001, indicates proper operation of the phase sensing circuit;
correct operation is indicared when the meter pointer does not exceed the limits marked

on the meter face in slow excursions from ifs center posifion.

Control Circuit

The control circuit consists of a reactance tube (V48003 and a voliage regulator tube,
V48004 This is a conventional reactance tube circuit the effective output impedance

of which is controlled by the dc voltage applied o grid No. 1. The phase of the reac-
rive component in the output voltage ie determined by a phase shift network between the
plate and grid number 3. The amplitude is controlled by the transconductance of the
tube  which in turn is a function of the voltage on grid number 1. The output is thus

a function of any error signal emitted by the phase sensing circuit

The reactive component is added to the voitage already existing between the grid and the
ground branch of the Wien bridge oscillator, thus permitting control of the osciliator
freguency .

Wien Bridge Oscillator

As described previously, the outpur of the reactance tube is connected 1o one arm of the
Wien beidge circuit, and its effect is to creafe a changing value in the reactance of that
arm. The varying reactance, a fanction of any error signal generated in the phase sensing
circuir, changes the nominal 60 cps frequency of the convenrional Wien bridge oscillatox

m 2 manner winich will synchronize the capstan speed with the rotation of the head drum.

1B57020 CsG-3
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In the absence of any ervor signal, the oscillator will operate ar its normal freqguency of
50 cps. Oscillator output is connsected , during the reproduce mode of operation, through
relav contacts of K48001 to J48003P from whence it is routed fo the capstan motox drive
anplifier.

Tape Speed Override Circuit

This circuit substitures variable resistors for two of the fixed resistors in the Wien bridge
circuil by means of a dual poteantiometer and switch cirevitry in the tape speed override

assembly. The nominal 60 cps frequency of the convenfional Wien bridge oscillator can
thus be varied approximately + 20% in a linear manner. A detent in the switch gives posi-
rive acnon in returning to the nominsal 60 cps position.

Operation During the Record Process

When the equipment is in the record mode . relay K48001 is energized. A 60 cps frequency
- - derived from the 240 cps signal. generated by the photo electric cell, which is shaped
and divided by ciyrcuitry in the drum sexvo control unit -- is connected frorn J48004S fo
J48003P This bypasses all elemenie in the capstan signal generator and connects the
signal 1o the capstan motor drive amplifier. The capsfan signal generator thus has no
effect. in tbe record mode of operafion.

UNIT SET UP

Siep 1. Adjust CONTROL RANGE R4#005 to mid position, sync the oscilloscope to the

- 60 cycle line and insert the probe in TP48001 OUTPUT. Observe a 20 volf peak-
ro-peak sine wave, Adjust BIAS control R48002 so that the 60 cycle sine wave
drifts slowly. ‘

Step 2- Connect the dc volt meter with 2 positive lead to TP48003 and fhe negative }ead
to ground . Yoltage should be approximately 11 volts,

Step 3. Adjust the meter balance Potentiometer R49003 to achieve a zero deflection of
the erroxr signal meter M49001. Remove the volt meter.

Step 4: Wish tape threaded on the equipment press the PLAY pushbutton, then the RECORD

pushbutfon to place the equipment in the record mode. Check the 120-volt two
phase voltage at the capstan motor drive amplifier, if necessary adjust as des-

cribed under CHECK OF TAPE TRANSPORT MECHANISM. Continue recording
for approximately three minutes, then press the STOP pushbuzton.

C8G-4 IB57020
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Step 5:

Step 6:

[P —

Step 7.

Step 8:

Step 9

Step 10:

DIVIGION

Rewind the tape to the beginning of the three minute recording made in step
4.  Press the PLAY pushbutron to reproduce the recorded signal, and if
necessary adjust output control R48004 no obtain a 120 volt indication on the
meter at the capstan motor drive amplifier,

Place the oscilloscope test probe in TP48002, tuun SENSITIVITY control R48001
full counterclockwise. Adjust CONTROL RANGE control R48005 slowly ., until
meter M48001 shows some oscillation; continue fo adjust R48005 CONTROL
RANGE until the oscillations cease and the meter indicates zerc error (the
meter may still be slightly unstable). The oscilloscope should now display

a sfep waveform approximately 16 volts peak-to-peak in amplitude, with

some drift of this signal possible.

Turn control B48001 SENSITIVITY slowly cieckwise until meter oscillations
completely stop. 1f the meter reads off center adjust control R48005 CONTROL
RANGE to center it. The oscilloscope display should now he stabilized.

Stop and start the reproduce mode several times, continuing ro adjust R48001
SENSITIVITY until the system will stabilize before the female fape guide moves
toward the video head assembly. (This may entail readjustment of R48005
CONTROL RANGE. }

With the system reproducing the recorded signal, interrupt the speed of the
rotating capstan by momentarily grasping if to slow it down, and observe that

the system quickly recovers stability.

Press the STOP pushbutton

SEE VOLUME 2 FOR PIN VOLTAGES, WAVEFORMS AND PARTS LIST.
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-AMP[EX PROFESAIONAL PRODUCTS LEFT CONTROIL PAWEL

CORPORATIDON DIVISION

LEFT CONTROL PANEL

GENERATL

The lefr control panel coatains the control track reproduce circwitry. and controls and
indicators for various othexr circuits in the svsiem as follows:

An osciiloscope iube znd selector switch fo display SYSTEM STABILITY ox
SWITCHER OUTPUYT indications. The field pulse can be ohserved on 1his
oscillogcope during the record mode whesn cthe selecior swifch is in the
SYSTEM STABILITY position.

A 4d-posiiion VIDEO RECORD CURRENT MEYERING switch which swiiches the
video record current meter on the righ! hand meter panef to the individusl video
channels. from. the head chapnel assembly,

An OPERATING HOURS indicator which operates when the equipment is in the
record or reproduce modes. and indicates the 10t} 2ccurmutated hours of such
operation,

A TIP PROJECTUION coniroi which adjusis the position of the female guide.

An ACTOMATIC COMPENSATICGH push-pull wvpe switeh. This swiich 15 tlum-
toared brightly when the posiiion of the female guide is heing awtoraaticslly con-
trolled. it is luminated (bul dim) when the position of the guide is antomaiicelly
changed from automatic {0 manngl due to signal loss or deterioraiion and is nor
tlluminated when the system is swiiched to maonual.

A BLOWER indicating iight of vhe push-to-test iype which is illuminated when the
2ir stream to the video head drum molor {8 operating normaslly.

A TRACKINT: conirol which centers ihe video heads on the recorded tracks.
A CAPSTAN SERVO meier which 18 in parallel with, and idensical ta. the rnster

b
an the CAPSTAN SIGNAL GENERATOR and mndicares corrent funclioning of this
anty,

BaTH2n . LCP-~1
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. Left Control Panel AROFEBAIONAL PRODUCTS AMPEX
ﬂ © DIVISION COUPORATIOX

Vacuum Tube Complement

Type_ Qty. Schematic Ref. No.

6485 3 V56001, V56002, V56003

12AT7 3 V56004, V56010, V56011

6J 6 | | 2 V56005, V56006

3RP1 1 V56008

OB2 1 V56007

12AU7 1 V56009
ECC83/12AX7 1 V56012

Power 10 the tubes in the left control panel is provided by the one ampere regulated power
supply "C'" in the console.

Circuitry in the panel includes an oscilloscope circuit, and a record and reproduce circuit
for the control track.

THEORY OF OPERATION

Oscillogcope Circuit

When the SCOPE SELECTOR switch is placed in the SWITCHER OUTPUT position, the sig-
nal from output No. 2 of the switcher unit, entering the left control panel 2t J65002S SCOPE
INPUT is amplified by V56001 and delivered to the vertical deilection plate of V56008, the
cathode ray tube. The horizonta! sweep generator and amplifier circuit consists of V56004,
V56005, V56003, and V56002. The horizontal sweep is triggered by a 240 cycle square
wave signal, originated by the photoelectric cell and processed in the drum servo control
unit, entering the unit at pins 26-27 of J56004P. This signal is amplified and differentiated
in V56004a, and used to trigger the monostable multvibrator circuits of V56008 and V56006.
Input signals above 0.4 volts peak-io-peak are required to trigger the multivibrator cir-
cuits. The resultant 120 cycle square wave is used to key sawtooth generator V56004b

sxd also to provide vnblanking pulses to the cathode ray tube, the beam of which normally is
cut off. The sawtooth output of V56004Db is amplified and inverted by V56003 and connected
to one horizontal deflection plate; it is again inverted by V56002 and delivered to the other

LCP-2 | S 1B57020
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AMP[EX FROFESSIDNAL PROCUCTS Left Control Panel
CORPORATION DIVIBION ]] @

horizontal deflection plate to provide push-pull horizontal sweep. The horizontal and
vertical posifioning confrols are in the circuit and positioning is possible. Thus the
ourput of the four video heads on one revolution of the drum , as corsbined in the switcher
and amplified in V56001, is dispiayed ou one horizontal sweep of the osciloscope. The
120 cycle sweep frequency coincides witys the rpm of the drum motor. As alternate rev-
olutions of the drum are blanked out, a clear display of the switcher output is assured.
An inpuf signal from the switcher of one volt peak~to-pesk will produce a minimum verti-
cal deflection of 1/2-inch at the maximum setting of R56001 SCOPE GAIN, the vertical
amplifier gain control.

When the SCOPE SELECTOR switch is placed in the SYSTEM STABILITY posifion, B+
power to V568004a is removed, thus the horizontal sweep generator circuit of V56004a,
V56005, V56006 and V56004b is rendered inoperative. A 240 cps signal originated by
the photoelectric cell and processed in the drum servo coniro] unit enters the left con-
trol panel at terminal 1 of J56003P and, through contacts of the selector gwitch is
delivered by V56003. V56003 and V56002 amplify this gignal and deliver it push-pull
to the horizontal deflecfion plates. A 240 cps reference signal, originared by the sync
source and processed in the drum servo control 'unit; enters the panel af terminal 4

of J56003P and is connected -~ through contacts of the selector swiich -- to V56001,
The signal is amplified by V56001 and delivered to the vertical deflection plate. The
cathode ray tube beam current is normally flowing as the seiector switch changes
cathode ray tube bias voltage, so a 1.1 Lissajous paltern is displaved. The horizonfal
component of this patiern is the 240 cps signal originated by the photoelectric cell,
while the vertical component is the 240 cps signal originated by the sync source., The
horizontal and vertical positicning controls are shorted to ground by contacts of the
selector switch, and are inoperative.

Control Track Cizcuit

The record circuit of the control track consists of V56009 (a and b). A 240 cycle
square wave signzl originsted by the photoelectric cell and processed in the drum servo
control unit enters the panel at pins 26-27 of J56004P (this is the same signal used in
the horizontal sweep circuit of the oscilloscope) and is impressed on the grid of V560092
throught RECORD LEVEL control R56001, The circuits of V56009a. and V56009b comprise
a two stage amplifier using cathode follower output , with a 240 cps bandpass filter in-
serted between the stages to ensure a pure 240 cps output. The field reference pulse

is delivered at pin 24 of J56004P from the drum servo control unit (originzted by verti-
cal sync) and mixed with the <ine waves in the grid circuit of V56009b. In the record
mode relay K56001 is energized and contact set 12-5 connects the amwplifier oufput to

the control track head.

1B57020 LCP-3
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H‘W% Lefr Gontrol Panel Proreasionat raaoucTs AMPEX‘

the reproduce circuit for the control track consists of V56012 (a and b), V56011 (a and
by, and V55010a. The output of the conirol track head fs routed through conract set 6-13
of wuenergized relay K56001 across the primary of transformer T56002. V56012 provides
two stages of amplification. A 240 cps bandpass filter and tbe (reproduce) PLAYBACK
LEVEL ¢ontrol are located between V56012 and V56011. The inpuf level to V56011a thus

is controlled by PLAYRBACK LEVEL control, R56008 and peaked for 240 cps by the band-
pass filter, There then follow two stages of amplification,. with a cathode follower output
stage., LOG TRACKING control R56013 provides a variable phase shift {with approximately
170° of range) so that the position of the recorded transverse video tracks can be centered
on the video heads during reproduction. Approximately a 10 volt peak-to-peak signal is
provided at the cutput, which is delivered to pins 22 and 23 of J56004P . and thence to the
capstan signal generator,

Tube V56010b provides zn isolating amplifier circuit for the control track meter on the
Jeft hand meter panel. During the record mode this stage is connecied in the return cir-
cuit of the control track head (through contacts of relay K56001). In the reproduce mode,
V56010b is connected across the output stage., Calibration of the meter in the record and
reproduce modes is adjustable at R56010 and R56007 respectively.

Controls and Indicators

Other controls and indicators not explained in the preceding discussions. do not employ
electronic circuitry in the lefr control panel. An examination of the schematic diagram
will ¢learly indicate the connections involved.

UNIT SET-UP

Step 1.  Actuate the head override switch. Place the automatic compensaticn circuit
{guide position sensor} in manual operation (illuminating light of AUTOMATIC
COMPENSATION pushbutton not lit). Note the time indicated on the OPERATING
HOURS meter. Tspe mus: be threaded on the cyuipmean.

Siep 2 Twrn the TIP PROJECTION contrnl throughout its range. observing the action of
the tape guide lever which ehouldimove the guide foward the video head assembly
as the control is vurned counlerclockwise, and away from the video head assembly
as the control is turned clockwise.

Step 3 Place the SCOPE SELECTOR switch in the SYSTEM STABILITY posirion. A one-
to-one Lissszjous pattern {(formed by two 240 cycle signals from the drum servo
coptrol unit) sheuld be displayed on the oscilloscope.

LCP-4 1B57020
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AMPEX

COUPORATION

Step 5:

Step 10:

Step 11

Step 12.

Ml
(9]

DIVIBION

PROFEBBIDMAL PRODUCTS Left Control Panel ﬁ
1@Q0

Place the SCOPE SELECTOR switch in the SWITCHER OUTPUT position.

A horizontal trace (formed by the output of the heads as combined in the
switcher unit) should be displayed by the oscilloscope. Ifnecessary adjust
the positioning and astigmatic controls for the oscilloscope (these conirols
can be reached by removing the console front panel).

De-actuate the head override switch. Press the PLAY pushbution then the
RECORD pushbutton to place the system in the record mode. The control

track meter should indicate that the control track signal is presenf (this
signal is from the control track generator whose adjustment procedure
follows when reeking ihe compleie gvsiem checky,

Insert the oscilloscope test probe in TP56002 CONTROL TRACK RECORD
OUTPUT and if necessary adjust RECORD LEVEL control R56011 for a
maximum undistorted sine wave, approxgimately 2.0 volts peak-to-peak.

If necessary, adjust RECORD CALIB control R56010 for a zero indication
on the control track meter. Continue recording for approximafely 1 minute,

then press the STOP pushbutton.
Rewind the tape to the beginning of the 1 minute recording made in Step 7.

Insext the oscilloscope test probe in TP56001 CONTROL TRACK PLAYBACK
OUTPUT. Press the PLAY pushbutton to reproduce the signal recorded on
the tape. If necessary, adjust playback level control R56008 PLAYBACK
LEVEL for a 10 volt peak-to-peak sine waveusS displayed on the oscilloscope.
If necessary, adjust PLAYBACK CALIB control R56007 for a zero indication
on the comtrol 1rack meter. Remove the oscilloscope test probe.

Press the RECORD pushbutton and turn the VIDEO RECORD CURRENT METER-
ING control through its 4 positions, checking that video record current is
indicated on the meter at the right hand meter panel. (It may be necessary

to adjust the gain controls on the record amplifier driver to achieve the indi-
cations,) Press the STOP pushbution.

Check that the OPERATING HOURS meter has operated during the adjustment
process.

Check that the SCOFPE GAIN control R56001 is in mid position.

SEE VOLUME 2 FOR PIN VOLTAGES, WAVEFORMS AND PARTS LIST.

1B57020 -
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AMPEX |  rroressionas rrooucrs GUIDE POSITION SENSOR

COAPORATION CIVIBIONMN

(UIDE POSITION SENSOR

GENEBREAL

The purpose of the guide position sensor is to provide an error signal during the repro-
duce mode when the {spe guide is not positioned correctly. Thie error sigual is fed fo
ihe tmpe gulde servo, which will reposition the tape gulde to remove the error sigoal.

The unii is mounted on Rack 1, where it occupies 3-1/2 inches of vertical tack space.

All cooneciors are 5i the rear fas the egpuipment is mounted on the Rack), whils ail
adiustment points are avallable from the front of the rack.

Yacuvm Tube Cormplement

Type Qf7.. Scheroaiic Ref. No.
12A1Y 1 48001

5725 1 V49002

o687 1 V49003

BALS 1 V49004
12AT7 2 V49005, V45008

THEORY OF OPEERATION

The error signsal is derived from the reproduced vidzo signal by sensing & tim.= displace-
meni error caused by incerrect horizontal positioning of the fape guide. If this fiming
error is nol corracoed a "venstian blind' effect occurs in the reproduced picture. Basi-
cally  the gudde position sensor detects differences in the time inderval between the hori-
zontal syne pulses which immediately precede and follow a head swilching opsration as
compsred to the avara,ge time interval of the horizonial pulses during a head scanving
perind.

1837020 GPS-1
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Guide Position Sensor PROFESSIANAL PROOUETS AMPEX

DIVISION CORPORATION

Syne pulses {vom the ouipui of the Video Processing Unif enter sf J190028 SYNC FROM
PROCESSING AMPLIFIER , whick is jumpered 1o J49003S, from whenca the signal is routed
1o {he charuel switcher., The pulses ave amplified in V490065, difisrentizted , and then
clipped by the action of V49004a, Thus posiiive pulses, corresponding 10 the leading edge
of the horizontsl svne pulses, are fed as trigger pulses to V49005,

Monosmbls mulidvibrator V18005 will be adjusted &y mesus of DELAY WIDTH conrrol
R49003; 10 produce a normal pasitive pulse of approsimaiely 57 .5 microseconds duration
41 each horizonfsl syne puise. (As these pulses ave spaced at 63.5 microsacond intervals,
approximsisly § microseconds will elapse beiween ithe r1me that the wmulitvibrator reveris
to 1ts stable condition sand The occurrence of the nexr triggering pulsg. As 5 conseguence
the wa veform ot TP49006 appears to be a negavive, 6 microsecond pulse.) This puise

of approximavely 100 wnlts, pesk-to~pesk smplitude, is covpled o the grid of V49003b.

During the posiiive puse interval of 57.5 microseconds V49003h conducts heavily, znd

its plate potential drops o gpproximately 20 volts. During the 6 microsecond inierval
between pulses the tube is cut off, snd C49005 starts 7o vhsrge Through R4%017y from

70 volts toward the 250 volt B+ supply. The dme consfany of R49017 gnd C49005 is such
tha 1 for 8 6 microsecond inrerval the slope of the charge curve of C49005 wi)k be ar its
steepest tapproximately 10 volis per microsecond). At the end of the 6 microsecond
inrerva) V49003b again will conduct besvily, providing a quick digcharge parb for 39005,
The rasult is a series of sawrooth pulses, which occur at a3 rare covraaponding o xbe hori-
zontal svoc pulses, and whose pesk amplifude is constant 58 long s the tixe inrerval
between the syne pulses is consrant.

Now ., assums that the fzps gulde is not positioned correcily . and fhzi 3 timiug error of

0.1 microsecond is produced each time the heads are switchad ‘every 18 horizomal linesg).
This wi'l resule in a chaege of 0.1 microsecond in the charge time of C49005, which means
an amplitude varistion of approximanely 1 volt in the tip of the sawiooth wave af the plate
nf Va9003b.

Dionde V49004b provides a charge path for (42006, which will charge {0 the pesk of the
sawiooth wave. The discharge parh of (49008 is through R49018, usnd fthe cspaciior charge
will decay orly s#bout 6§ volts in a horizonts) line interval, so only the fips of the sawfooth
waye gre preserved. The high impedance ar the cathode of Vi9004b requires carhode fol-
lower eircuil V420032 for isolaiion and 1o provide a low impedance ouipui. A high pass
filter composed of (490067 and L19001 removes aany. low frequency microphonic effects gexn-
grated in the cireuir.

To conirol the posilion of the =pe guide it is necessary fo sample the sawtooth wave 3.3 3
point where 0 volts indicales correct izpe guide position, and negative or positive excur-
sions from 0 volis indicate incorrect tape guide position. This is accomplished in the
sempling circuit, which uses as s reforence the 480 cvele square wzye (from the channe)
switcher;y which esizblishes vhe head switching tdme.,

LPS-2 1B75020
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The 480 cvcle square wave enters the unit ar j49004S 480 CYCLE INPUT, is ampHfied
by V420015, diffsreniizted, and clippad so that positive frigger pulses, correspowiing
10 the leading edge of the square wave, ars fed o the "Phantastron" delzy cirewlt of
V49002,

Tube V48002 is g peniode, grid 1 of which conirols the iotal screen plate current, while
Grid 3 controls the division of thai current betwean the screen grid and the plsie. The
plais saciicn may be considered as # normally "off" tube , while the screso grid sectisn

ig 2 mormally 'on" tube. The control grid normally ajllows a large tube space current

to flow from the cathode to the screen. This current, through R49030, places the cathode
at a higher potential than Grid 3; thus z large screen grid current is allowed fo flow,

but no plate curreal flows,

Steady siste plate voltage on the "Phantustron' stage 18 estatlished by the setting of
ZERO ADJ R49001 (in a voltage divider neiwwork between B+ and chassis ground), and
diode CR49003 {in 2 parallel divider network to B+ from the swinger arm of R49004).
When ihe positive irigger pulse from V49001a is applied to Grid 3, plate current is
alfowsd to flow and a sudden drop in nnormal plate voltage occurs. This voiwge drop

is coupled Lo Grid 1, which causes the cathods current (and voltage) fo drop and the
soereen grid voliage to rise. As the cathode polential goes in the negstive direction,
Grid 3 is going relaiively in a positive direction in respect to the cathode 313 more plate
vurrent will flow, Plate vollage will drop further, cathode voltege will drop 48 a resnit,
and screen grid voltage will increase. This action wil)l contibue until the plate voltage
decreases to 2. point where plate current will not flow | at which poinf the {ube refurna

10 irs static rcondition pending receipt of the next trigger pulse.

The cuwput of the "'"Phantastron' ciccuit, taken from the screern grid. is a positive pulse,
triggered by the leading edge of the 480 cycle sguare wave switching pulse . the widih

of which cox be varied by R49001 ZERO ADJ. Sampling time, determined by tha trajl-
ing edge, will thos occnr at a 480 cvele rate, or at alternate head switching inlervals
corvesponding to 32 lines of video informaiion.

The oulpul of the '""Phantastiron' is fed to V49001b, which acis as an isolafting amplitier
and thence to T45001. This transformer circwt isoiaftes the diode sampling circuit
from ground , and differentiates the square wave from the "Phanmstroa' into negative
and positive pulses. The negative pulses will have no effect on the diode circuit, as the
polarity of these pulses 1s opposife in the condacting mode of the diodes. However, the
pogitive pulseg, corresponding to the trailing edge of the square waves  will caunse the
dindas 1o conduct through 2ach branch of the bridge , and (49019 will soon charge to ths
peak vaiue of the applied positive pulses. A beck bias ., which cannot Jeak off beiween
pulses | is thus provided on the diode bridge.

1857020 GPS-3
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1.1 us »ow rexurn v our fawrooth wavetorm at TP4A%004, As large positive spikey of wolt-
age coukd be ecaused by noise pulses 1ishe circusi, and since these spikes could overcome
‘e bzrok bias on the diods hridge spreducing errane jndications). CR49001 1s prowided in
vhe crreuwi’ Yo clip the wavelorm sr approsimcely +i0 voits., This waverorm :s complesely
g0l ed from vhe outpwr circui by the zction of the back hiss on the diode bridge. except
durrny the 2 ruerosecond period when the gampling puise irom V49001k is impressed on
the vridge, During thet period 21l four diodes in ihe bridge will conducy, aclivg as a2 clesed
switch heiween TP49004 and the owrput circuii and allowing C49020 to charge toward the
msraranecus voliage al TPE90084. This vollage will be zero during the 2 microsecond
sampliog vime i ihe gmde is correcily adjusted, or will be either a positive or negaiive
vilne if ‘he guide iz massdjusied. Pofersometer R49002 SEWNSITIVITY sllows overail
djusireeat of the error signii level which is fed 10 the -ape guide sarvo.

160 cveie gquare switching pulse, waveform B is rhat of the syre pulses, and waveform

g that of the outlput of delav mulrivibrator V49005. Waveform D is the sawiooth outpus

of V49003h, whose peak amplirude will varv «f 1iming differences exist beiween sync pulses.
Wavetorm E is the sawrooih waveform appearing at TP49004, whose position will vary
sround ¢ zero voltage reference relative to any errar which exists. Waveform F is the
square wave ouiput of the pkanvasiror delav circuir, with rhe trailing edge delaved approvi-
m= ey =0 mycroseconds {roro the s7.ay of *he 480 cvcle awiching pulse Lo establish the
salnplrrg ioe. Wavelorm (318 1he ssmpling pulse formen by the differemiixted tr2:ling
edze of vhe pharrastron delzv circu:t AQUATE WiLe,

The circuy of V490066 is provided o awoermay ¢ally open the guide servo loop fhus helding
“he gusde posivion, i the prefure hecomes tadiy degraded, or i ¢he video signzl ends.
When 3 rormal signal appears 2t TP43004, a negwrive bas is developad on fhe grid of
V23006h v she aciien of CR4900 Y e conjuneciior with C49021 and R49040). Thus only

a few miis of curvest will flow through oot i-R of differenyial relay K49001, Poientiome:er
R48004 JUTOUT ADJ 1s adjusted (o ailow egual current ffow throuzh coil 2--3 of the relay.
ard the relav will remain i & balaceed condition ino conizcls closedy which allows suio-
maiac ope ration, U the video sigust s wievrupiad, the hiss on wuhe V49006b will be zevro.
mare currert widl fow through cesl 108 of the relav, and relay cortacts 4-6 will close,

#H o he video signal becomes excessivelv otisy ror :f the video signal on the tape endsy.

“he bias on the lube Will werease . Jess curren will flow through coil 1-8, and coriacs
T2 will eloge,  Acrusison of the relzy in either direction will cause one leg of ¢he guide
mG e 10 he opened through relay carrol 10 the ape gude serve,

P& SET 4P

Caunde poesiion sensor performance checks deperd upon the complesed sysiem checkeut which
motudes adjusimerts for this vei.  Any adjusimens 1o the channpel switcher subsequeny to the
completion of the guide posiiion sensor seyuence, for insiance, will necessitate further
adjustmery o thas unit . Therelfove, vwo us i sen up S weluded on this seclion,

SEF YVOLUME 2 FOR PIN VOLTAGES, WAVETORMS AND PARTS LiST.
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NOTES:

1. ALL S0HE MATIC RETEHENCE NUMBERS ARE 49000 SERIES,
(EXAMPLE. R17 [NDICATES R49012,

o ALL RESISTORD G ORMS, 1/2W, 10% UNLESS OTHERWISE EHECIFIED,

ALL LAPACTTORS IN MICROFARADS, MICA 500V, 57, OTHER TYPES 400V, 107% UNLESS OTHERWISE SPECIFIED.
ALL PUTERYIOMETERS ARL LINEAR TAPER 2W, UNLESS OTHERWISE SPECIFIED,

« WAVOFORM VOLTAGES ARE PEAK TQ PEAK,

- PERFORMANCE PCR AE.5. NO, 12-294.

OMLY LaST DIGITS ARE SHOWN,
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AMPEX |  rroressianat rraousrs \ TAPE GUIDE SERVO

CORPORATION DIVISION

TAPE GUIDE SERVO

GENERAL

The function of the tape guide servo is to develop a signal which can be used to control
the tape guide motor in accordance with the amplitude and polarity of any de error volt-
age developed in the guide position sensor unit or caused by the repositioning of the man-
ual TAPE GUIDE POSITION potentiometer on the left control panel.

Mounted in the rear of the console, the unit is powered from the 60 cycle line. The single
adjustment point is available to the operator when the left rear access door (facing the

rear of the console) is opened. All connections are made from the back of the unit,

Vacuum Tube Complement

Type Qty. Schematic Ref. No.
12A X7 2 V67001, V67002
12AT7 2 V67003, V67004

THEORY OF OPERATION

Selection of input (either AUTOMATIC. from the guide position sensor or MANUAL from
the left control panel) is controlled by relay K67001; when this relay is energized the
tape guide is positioned automatically.

The selected signal is routed through contacls of K67001 to the swinger arm of converter
DE7001. The '""chopping' action of this converter is controlled by the 60 cycle power, 80
that the dc signal is routed first in one direction then the other through the primary of
transformer T67002, and the reversals occur ata 120 cps rate. Thus at the secondary
of T67002 there will be developed a 60 cps ac voltage whose amplitude is a function of
the absolute value of the original de input voltage, and whose phase with respect to the
60 cps power line (either in-phase or 180° out of phase) is determined by the polarity
of the original d¢ input voltage.

IR57020 ' | | TGS-1
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Thie ac¢ voltage is amplified in ihree conventionsl triode amplifisr stages (V&7001a, V67001b,
and V670024.) which follow. GAIN CONTROL potentiometer R67008, in the grid circuit of
VB7002, provides an overall sensivivifty adjustment for the unir, The amplified. signal is

nexr applied io the motor control circuit.

One winding of the tape guide motor is connected across the ac power line, through C670090b
st contacis 7-8 of J670033. The other wiading s connected across the full wave recnufier
civeult consisting of V67003 and V67004 If no signal is applied to the grids of V67003 and
V67004 , the current through this second winding will be pulses, occurring at 120 pps. which
are of constant amplitude and polarily. In conjunction with the motor winding which is con-
necied across the power line, (whose cwrrent pulses reverse polaxrity at each half cycle)
thig will result in a zero net moroxr Torgue.

1f, bowever, a 60 cycle signal is applied to rthe grids of V67003 and V67004 the recrified
cartent waveform will contain z 60 ¢ps component., This component in the motor winding
connected 1o the rectifier, in conjunction with the ac current in the other winding, will
regulr in torgue 'be-ing develcped in the motor, and the motor will operate. * The speed of
morovr rofation will depend on the aroplitude of the 60 cps signal from V670022 . while the
dirzction of the rotation will depend on the phase of this signal in respect to the 60 cycie
lane Jas bas already’been explained , this phase is determined by the polarify of the de
inpu' voliage;. The motor roiation will centinue until repositioning of the tape guide
results in a reduction to zero of the de Input voltage, at which time rotation will stop.

Input sefection, from either the auviomatic error signal of the guide position sensor (AUTO-
MATICY o from the manual bridge circuit (MANUAL), is confrolled through relay
K85001 which ie turn is controlled by the AUTOMATIC~MANUAL switch on the left conirol
panel. When this relay is energized. the tape guide is positfioned automartically. With
K#5001 i auinomatic position, protection relay K65002 provides a means for opening the.
seTvo loop by disconnecting one winding 1o the guide motor. This relay is actuated by a
signal from the guide position sepsor whenever the video signa) is sufficiently degraded
ea8es completely. '

-

¢

or

Power ‘o the unit is supplied directly from the ac power line 21 J67002P. ¥using is pro-
vided by F87001. Tube V67002b 1s connected as a conventional, half wave, power roctifier
and supplies B+ voltage to the amplifier stages.

Tape Guide Motor Assembly

The tape gude motox assembly 18 mounted underneath the tape iransport and cousists of a
morer . couvpled to a worm drive which positions the tape guide actuator arm. The motor
operates with 115 volts, 50 or 60 cpe power, and devefops a 48 inch--ounce maximum torque.

TGS-2 | ,, 1B57020
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AMPEX PROFEBAIONAL PROOUOYA Tape Guﬁde Servo
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A worm drive mechanical linkage controls a pivoted actiator arm. Positioning of this
arm causes the guide to be moved closer to the heads or farther away from them.

The actuator arm forms a STOP for the solenoid contrel of the tape guide. Coupling
also is provided to the center arm of the helical potentiometer which forms one leg of
the gervo bridge used for manual eontrol of the tape guide position.

UNIT SET-UP

Becavse all internal set-up adjnstments of the tape gulde servo are made by Ampex
prior to shipment of the equipment, there are no set~up adjustments required.

OPERATING ADJUSTMENT CONTROLS

The AUTOMATIC COMPENSATION switch 18 a push button with integral light indicator.
In the reproduce mode, the tape guide 1s under automatic control when the light is 1lum-~
inated, and under manual coptrol when the light is extinguished. In the record mode,
the tape guide 18 always under manual cantrol regardliess of the light indication.

The TIP PROJECTION control knob adjusis a potentiometer. The knob position is deter-
mined by the position ¢of the pointer on a calibrated scale. The exfreme counterclockwise
scale mark is number 5. Reading clockwise the scale marks are successively 4, 3,
2,1, 0 and -1. In additicn there is a red triangular shaped mark on the scale. When
in the reproduce mode, the Lip projection control knob pointer should be set at this mark.

NOT
The tip prgjection scale numbers read the

distance from the tape guide to the head
drurn in thousandths of an inch.

OPERATING ADJUSTMENTS

Step 1. Thread the standard video reference tape on the equipment.

Step 2: Adjust the pointer on the TIP PROJECTION CONTROL to the red mark.

Step 3: Adjust the AUTOMATIC COMPENSATION SWITCH to manual, (iﬁdmator
tight extinguished },

Step 4: Place the system in the reproduce maode.

B57020 TGS-3
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Step 5:

Step 8:

% Tape Guide 8ervo FAOFECRS| ONAL PRODLUETS MEX
H DIV{EHION COMPARATION

Watch the reproduced picture on the monitor while slowly rotating the tip pro-
jection control knob counterclockwise. The picture will eventually drop out dy
evidencing skewing. The proper setting of the tip projection control will be two
and one-alf scale divisions clockwise from the point of drop out.

NOTE
When the equipment is under proper adjust-
ment, the tip projection control knob will
point tc the red mark at the conclusion of the

above procedure.

Remove the reference tape from the equipment.

ADJUSTMENTS REQUIRED FOLLOWING HEAD DRUM REPLACEMENT

Whenever the head drum is removed for adjustment or repair, and re-installed (dr re-
placed, ) the following procedure must be followed.

Btep 1.

Thread a gtandard video reference tape on the equipment.

Turn the horizontal allen head set screw on the tape guide actuator arm clock-
wise until the screw head is flush with the arm surface.

Adjust the AUTOMATIC COMPENSATION switch to manual, (indicator light
extinguished ).

Place the equipment in the reproduce mode.-

Watch the reproduced picture on the monitor while slowly turning the allen head
set screw counterclockwise until all picture skewing disappears and the picture

is normal. This adjustment eliminates time displacement errors caused by im-

proper tape guide positioning.

Remove the reference tape from the equipment.

SEE VOLUME 2 FOR PIN VOLTAGES, WAVEFORMS AND PARTS LIST.
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CAT. NO. 50993

TAPE GUIDE SERVO
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IGYES:

1. ALL SCHEMATIC REFERENCE NUMBERS ARE 67000 SERIES.
g!gla'\aﬁST DIGITS ARE SHOWHN (EXAMPLE: R43 INDICATES

2, ALL RESISTORS IN OHMS, 1/2W, 10% UNLESS OTHERWISE
SPECIFIED.

3. ALL CAPACITORS IN MICROFARADS, RATED 400V UNLESS
OTHERWISE SPECIFIED, MULTIPLE ELECTROLYTIC
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AMPEX PROFESS(ONAL PRODUCTS . VIDEO ERASE AND CUEING UNIT V5

i

CONPORATION DIVISION H[ :@)Z_— 5

VIDEO ERASE AND CUEING UNIT

GENERAL

Several erase and cueing operations can be performed with this unit and its associated
heads. The 2 inch wide video erase head, which is energized only during the record
mode, provides the signal to erase all previously recorded video, audio, control track
and cue track information from the tape, furnishing a means to remove unwanted takes
and make the substitution of other takes. Such sequences can be closed by splicing. By
means of the cueing head arrangement and circuitry, the audio track can be recorded as
a separate operation; and routine cueing, program director notes, editing instructions
and control tones can be Tecorded while programming or during reproduction. The cue-
ing track, located at the lower portion of the tape just above the control track, is twenty
mils wide, separated from the other information by guard bands ten mils in width on
either side.

The video erase head is located on the left side of the tape transport adjacent to the tape
supply reel, the cueing heads are situated in the lower section of the audio head assembly,
and the electronics assembly for these erase and cueing heads is mounted in the console
below the left control panel. All control for any phase of the erase or cueing operation

is accomplished at the right control panel. The circuits controlled by these pushbuttons
are described in the System Control Unit section of this manual.

Power for the video erase push-pull output stage is furnished by a self-contained power

supply driven directly from the 60 cps power line. The cueing electronic circuitry con-
sists of a record amplifier, a reproduce amplifier, a bias and erase oscillator, a buffer
oscillator, a tone oscillator, and a metering circuit.

Vacuum Tube Transistor Complement

Type Qty. Schematic Ref. No.
EL34/6CA7 2 V59001, V59006

12AX7 2 V59002, V59004

12407 3 V59003, V59005, V58009

12AT7 2 V59007, V59010

BCL6 1 V59008

2N109 1 Q59001

{B57020 : EAC-1
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‘%}@ Video Erase and Cue Unit FRDFEBSIONAL PROOUDTE AMPEX

THEORY OF OPERATION

Cue Record Amplifier

The audio signal (+8 dbm level) enters the unitat REC INPUT BRIDGE J59001S and is
adjusted by RECORD LEVEL potentiometer R59004 , which is part of the bridging input cir-
cuit.

The record channel consists of a conventional two stage resistance coupled amplifier V59005
a and b.

In the record mode relay, K59001 is energized and through contact set 7-13 the output of
constant current stage V59005b is delivered to the record-reproduce cue head by means of

REC/PB HEAD J59002P. In the reproduce mode, this relay is de-energized, and contact
set 4-12 grounds the record amplifier output, minimizing the possibility of cross talk between
the record and reproduce channels which might occur within relay K59001.

Cue Reproduce Amplifier

The audio reproduce channel consists of a 3 stage resistance coupled amplifier, V59004a ,
B59004a, V59003b and a transformer coupled output stage V59003a.

In the reproduce mode relay, K59001 is de-energized and contact set 6-13 connects the
signal from the record-reproduce head through J59002P to transiormer T59001 and thence

to the grid of V59004a. All stages in the reproduce amplifier are conventional audio circuits.

Output transformer T59002 is factory connected to feed a 600 ohm line, but can be strapped
for a. 150 ohm output. Approximately 6 db gain will be sacrificed if this connection is used.

Cue Bias and Erase Oscillator

The bias and erase oscillator is composed of dual triode tube V59009 connected in an lc

push-pull circuit. The frequency is approximately 100 kc; the exact frequency is not critical.

Plate voltage is applied to the oscillator in the cue only mode, through contact set 8-14
of relay K59002 in the energized position.

The oscillator output is taken from transformer T59004 and fed through variable capacitor
C59002 ERASE , which adjusts the erase current in the cue only mode. From this point
the signal is routed through contacts 10 and 11 of relay K59004 in the energized position,

to J59005P CUE ERASE HEAD and thence to the erase head, and through adjustable capacitor
C59003, which adjusts the bias current, to cue record amplifier output.

EAC-2 IB57020
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Buffer Oscillator Circuit

A buffer oscillator circuit is used to amplify and isolate the 100 kc signal fed from the
right control panel during the record mode.

The 100 kc signal enters the unit at J59004P and feeds the cathode of a grounded grid
amplifier V59007a. This amplifier drives the grid of a buffexr oscillator through RECORD
ERASE LEVEL potentiometer control R59005. The final stage of this buffer oscillator,
V59008, is tuneable and is adjusted for maximum voltage at TP53003 by variable capaci-
tor C59001.

From transformer T53003 the output is fed through contacts 1 and 11 of relay K59002
to J53005P CUE ERASE HEAD and thence to the erase head. Plate voltage is applied
to this oscillator only inthe record mode through contacts 10 and 11 of relay K59001

in the energized state.

Tone Oscillator

V59010, the tone oscillator, is a free running multivibrator operating at approximately
325 cycles. It is connected to the cue record amplifier input and can be energized by
depressing the tone button at the right control panel. Plate voltage is applied through
contacts 7 and 13 of relay K59005 in the energized position.

Video Erase Circuit

The 100 kc video erase signal is the same signal fed to the buffer oscillator circuit.
One half of V59007 feeds the buffer oscillator and the other half of the dual triode acts
as a grounded grid amplifier to isolate and amplify the 100 kc¢ from the right control
panel. The output of this amplifier is controlled by video erase level potentiometer
R69002 which then feeds the grid of amplifier V59002a. The second half of this dual
triode V59002b is used as a phase splitter to drive the push-pull output stage V59001
and V59006. These pentode amplifiers feed the video erase head through J59009S.
Screen voltage to these tubes is fed through J59009S to protect them when the video
erase head is disconnected.

A transformer and a single loop of copper ribbon constitutes the video erase head.
The primary of the transformer is tuned to resonance by a variable capacitor.

Power Supply

Dc rlzic power for the push-pull video erase output circuits is provided by a conventional
power supply consisting of a power transformer T59005, a bridge rectifier circuit using
8 diodes, CR59009 through CR59016, with an inductance input lc filter

IB57020 EAC-3
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5 n oWwiBiaon CORPORATION

All tubes in the unit derive heater power from the 6.3 volt windings of the filament trgps-
former T59006.

The 60 cycle ac power line is connected to J59008P, and is fused at 2 amperes by ¥59003.
The de voltages are fused by F55001 and F59002, Fuse failure is indicated by lights on
the fuse posts,

UNIT SET UP

Erase Level

Step 1: Insert an oscilloscope probe into TP53003, CUE ERASE. Place the equipment
in the cue only mode and adjust C59003 ERASE LEVEL for approximately 80
volts peak-to-peak. '

Step 2: With the equipment in the record mode, adjust C59001 RECORD ERASE control

to achieve resonance (maximum voltage at TP59003 ). Adjust R59005 RECORD
ERASE LEVEL for the same voltage as in step 1.

Cue Record Bias

Phis is an important adjustment because record bias will affect the high frequency response,
distortion, and noise. Adjust the bias for the type of tape to be used, as tapes from different
manufacturers require differing bias levels.

Step 1: Connect an audio oscitlator to ping 2 and 3 of input connector J59001S REC INPUT
and set it for 1000 cps at 1.95 volts rms. Terminate pins 2 and 3 of J59003P
AUDIO OUT with a 600 ohm resistance, and connect a vtvim gcross this load.

Step 2: Thread the video head reference tape on the equipment and reproduce the signal
~ on the tape. As the audi0 tone is reproduced, set R59003 PLAYBACK LEVEL
control to achieve a +8 dbm indication on the viym. RETAIN THIS SETTING.

Step 3: Stop tape motion and remove the video head reference tape. Then thread along
~ the prescribed path a tape on which no signal is recorded.

Step 4:  Place the equipment in the cue only mode, and adjust C59003 BIAS LEVEL in
steps, noting each setting, from full counterclockwise to full clockwise, then
stop tape motion.

Step o: Rewind the tape to the beginning of the recording made in Step 4, and reproduce

tbe recorded signal. Determine which setting of C59003 resulted in the highest
cutput indicated on the vtvm and adjust C59003 for this maximum setting.

EAC-4 B57020
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Step 6:

AROFESAIONAL FRODUCTS Video Erase and Cue Unit
DIVISION ﬂ @

Record and reproduce as necessgary to achieve the final setting of £59003
which will give maximum output during the reproduce mode.

Record and Reproduce (Playback}

Step 1:

Step 5:

Connect an audio oscillator to pins 2 and 3 of input connector J590158 REC
INPUT and set it for 1000 cps at 1.95 volts rms. Terminate pins 2 and 3
of J5%003P in a 600 ohm resistance, connecting the vtvim across this load.

Place the equipment in the cue only mode, and with the same audio level
setting, record frequencies from 50 to 3000 cycles.

Rewind the tape and reproduce these frequencies. Note that the level as
indicated on the vitvm is within +3 db.

Stop the equipment and check the noise level On the vtvm. Signal-to-poise
should be at least —-45 db.

Record the video and control track with no audio on the cue channel. Repro-
duce this signal, making certain that the signal-to-noisé rgtio is 30 db below
the normal +8 dbm output.

Video Erase

Step 1:

]

wn

Place the equipment in the record mode and with an oscilloscope check the 100

ke signal at TP59001 VIDEO ERASE LEVEL for 0to 1.5 volts peak-to-peak

when adjusting R59002 VIDEO ERASE LEVEL.
WARNING

HIGH VOLTAGES EXIST ON THE VIBEO
ERASE HEAD. DO NOT TOUCH THE
ERASE HEAD WHILE MAKING THE FOL-
LOWING ADJUSTMENTS.

Stop the equipment and remove the video erase head cover. Place the equip-
ment in the record mode and measure the veltage from one side of the

erase head variable capacitor to ground. Tune the capacitor to resonance
{maximum voltage) and adjust R59002 VIDEO ERASE LEVEL for 700 volts
peak-to-peak, then tune the video erase head at BALANCE contrel R59001
for minimum distortion as indicated on the oscilloscope.

SEE VOLUME 2 FOR PIN VOLTAGES, WAVEFORMS AND PARTS LIST.

B57020
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AMEPEXI PROFESSIONAL PRODUCTS TAPE TIMER ASSEMBLY D' E 5
Tcoaroaation | o(VISION D =

TAPE TIMER ASSEMBLY

For accurate determination of program and recording length or any portion thereof,
the tape timer is calibrated in hours, minutes and seconds. It is accurate to approx-
imately 3 seconds for an hour long recording. The tape timer functions as an adding
device in the forward modes and a subtractor in rewind condition.

The assembly consists of a mounting base, a rotary idler and shield, an indexed
counter, a gystem of gears, a reset knob and a vernier knob for making fine manual
corrections of the index reading. The unit is mounted on the takeup reel side of the
tape transport.

VRDB
TAT

IB57020 TAT-1
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PERFORMANCE CHARACTERISTICS
Acoustical response when Ihis speaker is connected fo Ampex Amplifier
Catalog No. 51398-01:.5db on axis from 60 cycles fo 10,000 c¢ycles as measvred in
an aneceic chamber radioting into 180° solid ongle.
1. Input lmpedonce: 12 chms nominal
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REMOTE CONTROL

13347

FOR CAT.NO. 57020 |AMPEX |
'I_:ﬂillll- :L
REMOQTE TAPE TRANSPORT CONTROL
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| FOR PROCESSOR CATALOG NO. 51450
REo R9
viDEo Caln 5% R 00 R1Q
PEDESTAL SYNC
R8a = HEIGHT cm"; §
GH GN 10K 1~
DETAIL A DETAIL B o
REAR ViEW REAR VIEW
51291-02 LIGHT-INDICATOR 51293 MOMENTARY CONTAGT
PUSH TO TEST HORMALLY OPEN
WOTES - TYPICAL 10 PLACES
1. gIEIﬁlégHEOIIINALT\ICTHREE[&E%ND(I‘E#gMBERS ARE THE 74000
. AR =] -
SERIES, QML) E USED, EXAMPLE
2. ALL RESISTORS ARE (N OHMS, b, 107
OTHERWISE NOTED, #e 0%, UNLESS
3. ALL POTENTIOMETERS ARE IN OHMS, 2w, LINEAR TAPER.
4. ALL LAMPS ARE 24 V. i i I ! | |
5. DIDES GRI & CR 2 CQUIVALENT TO AMPEX RO 582-036. I ) I ] l I
6. TERMINALS, RACK 2, C14 & C15 ARE CONNECTED ACROSS TALLY LAMP MOUNTED 1 1 I
ON CONSOLE & CAN BE USED FOR REMOTE TALLY LAMP OR TIME MITERING (24 V1. [e7 |- &2 [ &5 |-- as |=d 81 k=1 s

7. SEE SCHEMATIC SYSTEM LINE DIAGRAM FOR CAT NO 57020 {57026} FOR RELATED

CIRCUITRY .,

IB57020
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REF: RACK 1 TERMINAL BOARDS

REM-1
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SCHEMATIC DIAGRAM-
SWITCHING PANEL AMPEX

J75
VIDED OUT

CAT. NO. 5146
" 1
"J\ 1
b J95
LINE
J11s
TaPE
J8s
1
J10s
2
o
>
J2P
AUBLO QUT
= R5
oon 470 S2AA
Jas
LlN}@ E 0S5
B 1 Q .
i 5788
J6S
TAPE —o : DS &
I o t . - 0
NOTES = i *
1. ALL SCHEMATIC REFERENCE NUMBERS ARE 72000 SERIES, ONLY |
THE LAST DIGOTS ARE SHOWN. {EXAMPLE: R3 [NDICATES R72003). . .
2. ALL RESISTORS (N QHMS, 1/2W, 10% UNLESS OTHERWISE SPECIFIED, s2c 470 | s 20
3. MEGHANICAL LINKAGE [S INDICATED: — — —— —— — — 135 | ’
COMMON ILATCH BAR [S INDICATED: sw= * w1 meim ¢ & dmse 1 ' DS 7
4, ALL SWITCHES SHOWN N OUT POSITION. l'-__._E Q
— H T
n - | <
R8 '
520 470 | s200
'! J_ b E DS8

VRB ]
WSP

MSP-
357020
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13923 |

SCHEMATIC—
LEFT METER PANEL ; D
r CATALOG NO |4782 CORPORATION
M27001
CONTROL TRACK LEVEL
———  _ METER L
: DS27001 DS27002 | : DS27003 DS27004 :
I -+ : I VAC |
NEdNT 1NN
| I I GAUGE |
| , | :
. rJd 1 1 1.1 _3 R N T T 1
—a D
@ 99—
@ L
c‘.)—l
—
Lt
=
<
o
-
Sla olo
i Sk N E
. al
—IE ol ©
wse MSE

[B57020
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YRL 4
MSP

B57020

S EE——E—— e S Sl E— —"

M25001

VIDEQ RECORD
CURRENT METER

M25002

AUDIO LEVEL METER

www americanradiohistorv com

- T T /7 i_ _______________ '
DS25001 DS25002 | | DS25003 DS25004 !
o) | | g ) |
Q 9Q | [ ] @ |
" | I ~— |
l | |
—_d - oL — 0 1l 1 __“_J
q:} I
. ?
- ]
Y
1}
TB25001
Sln|ltlan]l ]~
A Jd]
(FIl W RN
ZZE
SIS
| 2=l 2|l=]olw
§888§§
=1 Y Y O i
Wl dlx 1) O | O

SCHEMATIC —
RIGHT METER PANEL

CATALOG NO. 149828

13925

AMPEX

CORPORATION |
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SCHEMATIC
POWER CONTROL PANEL

CATALCG ITEM 51296 -01 ONLY

13359

AMPEX

J730015
J730025
O O.
CB73002 CB73001
50527-02 POWER SWITCH
r————~""~""~""~"""™""~"""™"™"™"™"""™"/ """ " T TTTTTTTTTTT————~ i =T T T T T === T
| i I I
n I i I I
I 1 I i
! | | L1 |
I | I o 0O —o—!
I | | D/ |
| | I | |
I I [ ?§;a001| [
A B I 489 I71 G744 |
| aaee . - - e |
| ] |
' ' ! | | I |
I I | I I I I
I 2 | | | 3 [ -
| - I ! } ® I -
[ | | HR73002 | l
! ] 2338 | i
| L3 : 1 l T3 [
| 35 . o0 ° |
|
| l i
| | HR73003 : !
| L I 2338 T1 |
—e- S o0 * |
|
| | |
| l [
| L2 | T2 I
| |
D o I
488

NOTES:

1. J73001S & 25 TO BE ENERGIZED BY CUSTOMER.

2. FORSYSTEM NUMBERS A SEE WIRE DIAGRAM FOR

vze , CAT. NO, 57020 (57025),
MEP

B57020 |
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CORFPORATION

B

MSP~-4
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ATION

ORPOR

VIDEO

TAPE

1

& A
e [ \\.y
s o iy
= 2
F i
QS
. et

R STREET
Y

[
|

g "

REDWOOD CI
CALIFORN

834 CHARTE
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